A REVIEW OF THE ELASMOBRANCHIATE FISHES OF 
JAPAN. 


By Davin Starr Jorvan and Henry W. Fownrn, 
Of the Leland Stanford Junior University. 


In the present paper is given a record of the species of Elasmobran- 
chiate fishes, sharks, rays, and chimeras, known to inhabit the waters 
of Japan. It is based on the collections made by Messrs. Jordan and 
Snyder during the summer of 1900, and on the material contained in 
the Japanese museums and in the United States National Museum, 
some of which were collected by the U. S. Fish Commission Steamer 
Albatross. The accompanying figures are chiefly by Myr. William 
Sackston Atkinson. 

Subclass SELACHII. 


This includes among recent fishes the sharks and the rays, marine 
fishes mostly of large size, abounding in all seas, 

We begin the group with the archaic type, the order or suborder 
Notidunt, proceeding thence from the more generalized sharks to the 
specialized skates. The true sharks form an almost perfect gradation 
into the skates, but there are no forms extant which connect the Noti- 
dani with modern sharks. 

(o£Aayos, shark: the word originally meaning cartilage.) 


ORDERS OF SELACHII IN JAPAN. 


a. Gill-openings 6 or 7; dorsal fin single; vertebral column imperfectly segmented, 

each segment being equivalent to 2 vertebre, and bearing 2 nearal arches; anal 

os o OD eee NOTIDANI, I. 

au. Gill-openings 5; vertebral cohimn well segmented, eaeh segment forming a neural 

arch and 1 centrum. 

b. Vertebrie each with the internal calcareous lamelle radiating from the eentral 

gg awad ASTEROSPONDY LI, IH. 

bh. Vertebrie with the internal calearcous lamella: not radiating, but arranged in 

one or more concentric cireles or series around the central ring; no anal tin; 
palatoquadrate areh not articulated to the skull. 


c. Gill-openings lateral; dorsal tins 2.-.--------------- TECTOSPONDYLI, HI. 
ec, Gill-openings ventral; dorsal tins small and posterior, or wanting; body and 
pectoral fins forming a depressed disk. ...-.---.--+-----+ BATOIDE, ! V. 





eS 
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Order I. NOTIDANT 


Sharks with the branchial apertures in increased number, 6 or 7; 
only one dorsal tin. Vertebral column imperfectly segmented so that 
from each segment 2 nenral arches and 2 vertebral bodies arise. 
Among existing sharks this group contains 2 families. Numerous 
genera represented by fossils seem allied to these and to the Cestra- 
ciont ty pes. 
GYotidanus, vcorióavós, dry back, the Greek name of some shark, 
in Atheneus. ) 
a. Palatoquadrate apparatus articulated with the postorbital processes of the skull; 
body moderately elongate; teeth in the two jaws unlike; mouth inferior. 
Hexancnipa, I. 
aa. Palatoquadrate apparatus not connected with the skull; body greatly elongate, 
almost eel-shaped; dorsal, anal, and ventrals close together on posterior part of 
body; teeth in the two jaws alike; mouth anterior. . CHLAMYDOSELACHID.E, II. 


Family I. HEXANCHIDZE. 


Body moderately elongate, somewhat depressed anteriorly, tapering | 
toward the caudal fin. Tead depressed, oblong, with the snout pro- 
jecting. Eyes subinedian or anterior, without nictitating membrane. 
Mouth subinferior, large, arched in front; no labial fold. Teeth iu 
the two jaws unlike; in the upper jaw 1 or 2 pairs of awl-shaped teeth, | 
the next six teeth broader and each provided with several cusps, one 
of which is much the strongest. Lower jaw with 6 large comb-like 
teeth on each side, besides the smaller posterior teeth.  Spiracles 
small, on the side of the neck. Only one dorsal fin, without spine, 
opposite the anal, and similar to it. No pit at the root of the caudal. — 
Gill-openings wide, 6 or T in number. Viviparous sharks, sometimes | 
reaching a very large size. Species of the warm seas. 


g ull-apenimnes; 7 om etc lessee eee C EET ERE Tleptraunchias, 1. 


Il. HEPTRANCHIAS Rafinesque. 
Heplranchias WArixESQUE, Caratteri, 1810, p. 14 (cinereus). e 
ANotorhipiehus Ayres, Proc. Cal. Acad. Sci., I, 1850, p. 72 (maculatus). 
Heptanchus of AUTHORS. 


Gill-openings 1 on each side. Lower teeth uniform in size OF! 
decreasing toward corners of mouth; cusps on the cutting edge more | 
or less regularly graduated. 

(mre, seven; Bpayyia, gills.) 


a. Novoruynents, Median tooth of lower jaw with the central cusp small or wanting. 
b. Color, gray; cusps of most teeth growing smaller from the second ....- deani, 1.. 


il 
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i. HEPTRANCHIAS DEANI Jordan and Starks. 


ABURAZAME (FAT SHARK). 


Heptranchias deani Jorvan and Srarks, Proc. Cal, Acad. Sci., 1901, L, p. 348; 
Misaki. 


| Head, 6 in length; width of body at pectorals, 14 in head; eye about 


| 445 snout about 33; width of mouth at corners, 24; pectorals, 14; base 
of ventrals, 2; depth of caudal peduncle, 44 in head. 

Body very elongate, more or less rounded, though somewhat 
depressed in front; tail compressed, elongate, tapering. Head elon- 
. gate, pointed, compressed, broader than deep; snout produced, com- 

pressed above, flat, roundly pointed; eve large, anterior, lateral, supe- 

rior; mouth large, triangular, narrowly rounded in front; symphysis 
. of mandible a little before eye, which is over anterior part of mouth; 
lips not especially thick; corners of mouth forming a long groove 
equal to one-half length of exposed dental margin of mandible; teeth 
in upper jaw sharp, long, pointed, hooked backward, without lateral 
cusps; a median tooth at symphysis of mandible with two or three - 
small cusps on each side; teeth in mandible + on each ramus, each 
tooth with a serrated cutting edge composed of 6 or more crisps; first 
cusp with a very small notch in front, second enlarged. and all arranged 
in the formula 1-4-1-2-34- 1, 12- 1H-4-4- 1. LH- EH-5-- 1, 1--14- 64-1. accord- 
ing to individual size; while the cutting edge is continuous it is not 
uniform and even, as depth of each tooth is a little less behind, edge 
above a trifle oblique; inner buccal fold iu mandible thick and fleshy; 
tongue not free from floor of mouth; nostrils large, about midway on 
snout below, between its tip and front of eye; interorbital width con- 
vexly flattened. Spiracles small, superior, and about midway between 
eye behind and gill-opening. Gill-openings large. broad. becoming 
progressively smaller behind, all entirely in front of root of pectoral. 

Body very tinely roughened. 

Dorsal fin small, its greater portion before origin of the anal; anal 
low, its hase long: peetorals small, edges posteriorly slightly emargi- 
nate; ventrals low, base long, origin nearer origin of anal than origin of 
pectoral; caudal very long, lower lobe deep in front, then very narrow 
till near end, where a terminal notch is formed. Caudal pedunele 
compressed, somewhat triangular in cross section, flattened above, 

Color in spirits dark gray brown above and on the upper parts of 
fins, below pale or whitish; in a photograph in the Imperial University 
a few whitish spots are shown. 

Length 382 inches (98 cm. 3 mm.). 

This description from the original type, a female, No. 12620, ichthy- 
ological collections, Leland Stanford Junior University Museum. It 
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was taken at Misaki by Kumakichi Aoki, with hook and line, in deep 





water. 
The species is not rare on the coast of southern Japan. 
(Named for Bashford Dean.) 


Family 11. CHLAMYDOSELACHIDZE. 
FRILLED SHARKS. 


Body very elongate and slender, the tail tapering to a point. Head 
very broad and depressed. Snout broad. Eyes lateral and without 
nictitating membrane. Nostrils large, the nasal cavity separate from 
the mouth. Mouth anterior, the jaws almost equal. ‘Teeth in oblique 
rows, the bases extended backward, and the cusps slender. Spiracles 
present. Gill-openings six. Dorsal fin posterior, without spine; anal 
fin well developed. No pit at root of caudal. First gill-membrane 
not free across the isthmus, but joined by median and rather thiek 
membrane. Intestine said to have a spiral valve. Anterior basi- 
branchial cartilages present. 


2. CHLAMYDOSELACHUS Garman. 


Chlamydoselachus GARMAN, Bull. Essex Inst., Jan. 17, 1884, p. 47 (anguineus). 
Chlamydoselache Ginxtuer (variant in spelling). 

Opercular flap forming a broad frill over first gill-opening. Eyes 
rather small; mouth very large, extending far beyond the eye. Teeth 
similar in the jaws, each with three slender, curved, subconical cusps, 
separated by a pair of rudimentary denticles, on a broad base; no 
median series of teeth above like that on the symphysis of the mandi- 
ble. Mouth larger than broad, and with no labial folds at angles. 
Pupil horizontally elongated. Fins broad. rounded; caudal withont a 
noteh. 

Of this genus but a single living species is known. It inhabits the 
open sea in waters of some depth, and is most abundant in the Kuro 
Shiwo or warm current on the cast coast of Japan. 

(xAapvds, mantle or frill; oéAayos, shark.) 

2. CHLAMYDOSELACHUS ANGUINEUS Garman. 
RABUKA; KAGURAZAME (SCAFFOLD SHARK). 
Chlamydoselachus enguiueus GARMAN, Bull. Essex Inst., Jan. 17, 1884, p. 47, with 
figs.; Japanese seas; Bull. Mus, Comp. Zool, 1885, NII, No. 1, with plates 
and account of anatomy; off Japan.—Gintirr, Deep Sea Fishes Challenger, 
1884, p. 2, with plates; Japan.—Co i err, Ball. Soe. Zool. France, 1890, 
p. 219; Funchal, Madeira.x—Jorpban and Evermann, Fish N. M. Ameriea, E 
1896, p. 15 (after Garman ). 

Head about 7$ in length; depth about 125: tail 14 in trunk and head: 

eye 81 in head; snout 4; maxillary 13; interorbital space 24; width of 


l 
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| mouth B ec corners Com Poen space P pectoral 14; internasal space 
1$ in interorbital space. 

Body very elongate and tail greatly compressed, roughened. and 
tapering to a point. Head rather small, oblong, greatly depressed, 
broad, and its greatest depth two-thirds its width; snout depressed, 
broadly rounded, and projecting but little beyond mandible; eve small, 
| its posterior margin about first two-fifteenths of length of head: nostrils 
large, lateral, on sides of snout and a little low in position; mouth 
very large, more than half the head: teeth tricuspid, spaces between 
each Ep p a small denticle at base, similar in both. jaws, and in 


k "E — ai ted, bli ms, wit] 
ormula — Lp-]j ^ Well separatec in oblique rows, with not more 





than 6 teeth in each row; tongue small, slightly elongate, point rounded, 
and a little free in front; inside of mouth roughened, especially the 
tongue. Gill-openings very large, first the largest, the others pro- 
 gressiv ely smaller; inner edges of branchial arches roughened; gill- 
nente flattened, adnate to interbranchial septa except at tip: pharynx 
dong and broad; gillanembrane joined to isthmus medially by a thick 
membrane. 

Seales very small and sharp, a little enlarged along lateral line, most 
of edges of fins, and jaws, becoming especially large at angle of the 
latter. 

Dorsal small, its origin about over that of anal: anal about twice as 
large as dorsal; peetoral small. broad, with a very blunt angle: ven- 
trals large, broad, and rounded; caudal with broad lower lobe, tapering 
to an elongate and sharp point, upper rays very short and uniform. 

Color in spirits uniform brown. 

Length 392 inches (99 em. 6 mm.). 

This deseription from a Misaki specimen. 

Kuro Shiwo, off Izu, Sagami, and Awa, on the east coast of Japan; 
our three specimens from off Misaki, in Sagami. It has also been 
taken off Madeira and off Norway in deep water. and it is probably 
widely distributed. 

Our largest example measures 594 inches (148 cm. 6 min.) 

(anguineus, from anguis, the slow worm, the word allied to. Laguilla= 
&yxervs, ecl.) 


(ine cT MT PASS TEROSPONDYEL 


TYPICAL SHARKS 


The essential character of this order is in the structure of the verte- 
bre. The calcareous lamellæ within each vertebra radiate from the 
central ring. The group contains the great body of living sharks, 
including all of those with 5 œil] openings, 2 dorsals, and an anal tin. 

(dorijp, star; G7 0róvAos, vertebra.) 
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FAMILIES OF ASTEROSPONDYLI. 


N 
J. Custracionres. Palatoquadrate apparatus articulated to preorbital part of skall; 
dorsal fins with spines; head short and blunt; teeth of differing forms in the 
same individui 22.2222 <2 5.40225 eee eee eee Iereropontip», ITE, 
IF. Garm. Palatoquadrate apparatus not articulated with skull; no dorsal spines; 
head more or less pointed in profile; teeth not differing widely in form in the 
same individual. 
| First dorsal fin overor behind ventrals; spiracle present; no nictitating membrane, 
2 Tail not bent upward; nostrils not confluent with the mouth. 
ea Siarka ONTOS -aoai see Pe ME SCY LIORMI Nt, TV. 
ce Kbharks ovoviviparoun -sase ee ne TIgvisevntimn a, V. 
aa. First dorsal fin inserted more or less in advance of ventrals. 
d. First dorsal fin high, highest anteriorly, its base wholly in front of that | 
of ventrals. 
ee. Caudal fin not Innate, its upper lobe two or more times length of lower, 
with a noteh below toward its tip; side of tail not keeled. 
f. Last gill-opening above base of pectoral. 
g. Tail moderately developed, forming less than one-third of the total : 
length; eyes with nictitatiug membranes, 


ie Mead normally CARCHARIQE, VI. 

hh. Mead hammer-shaped or kidney-shaped by the extension of its 
wielc.. ee SpHyRNIDE, VII. 

yg. Tail exceedingly Jong, forming about one-half the total length; 
eyes without nictitating membrane. .......... ALopubae, VIEL. 

JF. Vast gill-opening entirely in front of pectoral; snout ending in a long 
flat kso... 20 Sees ee Mitsuxcurininr, IX. 


ee, Caudal fin lunate; caudal peduncle with a keel on each side; size large. 
i. Last gill-opening entirely in front of pectorals. 

j. Gill-openings moderate; teeth large and sharp. . Lax xip.g, X. 

ji. Gill-openings very wide, nearly meeting under throat; teeth 
very small and numerous; size enormous. 

Cironuixir.g, XI. 

H. Last gill-opening above base of pectorals; teeth small; size 

large 1.222.580 naa e TunswopnoxTID.E, XII. 


Family HI. HETERODONTIDZE. 
CESTRACIONT SHARKS. 


Body elongate; obtuscly trihedral, gradually tapering backward; 
head high, with the forehead dé cive and little prominent. Mouth | 
rather narrow, the upper lip divided into 7 lobes, the lower with ar 
fold; dentition similar in both jaws, small -o teeth in front, and 
the lateral teeth moku-like and enlarged. Nostrils confluent with the | ! 
mouth. Cill-openings 5. Spiracles small. Dorsal fins 2, and each | 
provided with a strong spine. Caudal fin usually notched at tip. | 
Oviparous, the egg-cases very large, subconical, without tentacles, 
and spirally twisted, Small sharks now inhabiting the Pacitie Oceani 
Species supposed to belong to the same family are widely distributed | 
ax fossils in the Mesozoic and earlier periods. 
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3. HETERODONTUS Blainville. 


| 
| 


Heterodontus BLAINVILLE, Nouv. Bull. Scien., 1816, p. 121 (philippi). 


Cestracion Cuvier, Règné Animal, Ist ed., 1817, p. 129 (philippi). 


i Gyropleurodus Git, Proc. Acad. Nat. Sei. Phila., 1862, p. 489 (franeisei). 
i Tropidodus Gitt, Proc. Acad. Nat. Sei. Phila., 1862, p. 489 (prntherinus). 


. — Body elongate, thick and heavy anteriorly, and the tail tapering. 
| Head thick, oblong, broad. Snout bluntly rounded, rather long, and 
| protruding. Eyes small, high. with the ridges above more or less 
| prominent. No nictitating membrane. Month rather small and 
| marrow; teeth small and obtuse in front, in the young pointed, and 

provided with 3 to 5 cusps; the posterior teeth molar-like, twice as 
| broad as long, and arranged in oblique series, one series being formed 

by much larger teeth than those in the other series. — Spiracles small, 
a short distance from the lower part of the eye. Gill-openings rather 
narrow. Scales small, sometimes cruciform. First dorsal opposite 
the space between pectorals and ventrals; second dorsal in advance of 
. anal; pectorals very large and below gill-openings: caudal fin mod- 
erate, more or less bent upward. Species about 5, and nsually placed 
in one genus, //eterodontus, often called by the later name of Costrieion. 
(érepos, differing: odovs, tooth.) 
3. HETERODONTUS JAPONICUS (Duméril). 
NENROZAME (CAT SITAR). 


THeterodontus philippi var. japonica PDuwERIL, Hist. Nat. Poiss., 1, 1870, p. 424; 
Japan. 

Cestracion japonicus MiKroruo-Macrtav and Macieay, Proc. Linn. Soe. N. Ñ. 
Wales, VIII, p. 428, pl. xx; Japan.—Isiikawa, Prel. Cat., 1897, p. 61; Tokyo. 

Hoeterodontus japonicus STEINDACHNER, Reise Aurora, 1805, p. 224; Robe. 

Heterodontus zebra Burrker, Verh. Bat. Gen, XXVI, 1854, p. 127; Nagasaki 
(not of Gray). Á 

Head 61; depth 63 in length; width of body at pectorals 14 in head; 
eye 54; snout 14; mouth about 3; interorbital space 2: width of month 
12; ventrals 14. 

Body elongate, thick, heavy, compressed anteriorly; tail rounded, 
tapering backward. Head broader than deep, oblong, elevated above: 
snont very blunt, flattened above, much longer than interorbital space: 
cheeks rounded, convex, full, swollen; eye very full, elongated hori- 
zontally, high, and nearer gill-opening than tip of snont; snout pro- 
trades so that mouth is not terminal; teeth tricuspid in front, median 
cusp largest, but posteriorly becoming molu-like, rounded and large: 
lips very thick, fleshy, with a deep fold at corners of mouth: nostrils 
large and confluent with mouth; interorbital space broad, concave, and 
superorbital ridges elevated on both sides. Spiracles very distinct, a 
short distance below posterior margm of eye. Gill-openings in front 
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at first, then rising above base of pectoral, first largest, equal to 14 in 
the interorbital space, the others progressively smaller to last, which 
is one-half the length of first. 

ody rough on the top of head and back. Fins large, first and 
second dorsal each with a strong. sharp-pointed spine, the origin of 
first midway between tipof snout and origin of the second dorsal; first 
dorsal higher than second, its margin concave and its height a little 
less thin head; second dorsal with its origin midway between origin 
of first dorsal and tip of eaudal, low, and with its margin also concave; 
anal smallest fin, posterior to second dorsal; peetorals very large, equal 
to caudal, broad and with margin straight; origin of ventral nearer 
first dorsal than second dorsal, short, blunt behind. and margin straight; 
caudal with lower lobe broad. Caudal peduncle long. compressed, 
llattened above and below, its least depth equal to its breadth a trifle 
more than eye or about 23 in interorbital space. 

Color in spirits pale brown. dark above; across snout a broad pale 
bar. then one behind eye, crosswise, above, two narrow pale bars 
between eye and first dorsal, then two more from first dorsal, two 
more between first and second dorsal, two from second dorsal. a broad 
pale one on middle of caudal peduncle, and then another at junction of 
caudal and caudal peduncle; pectorats and ventrals pale above. 

Length 194 inches (48 em. 5 mm.). 

Described from a specimen from Nagasaki. 

Coasts of Japan; generally common southward. Our specimens 
taken at Misaki, Tokyo, Wakanoura, Kobe, Hakata, and Nagasaki; 
It is close to the Australian //eterodontus philippi. differing at least 
in the coloration, To the Chinese species [/eferodontus zebra” it is 
still nearer, but according to Steindachner it differs in coloration, in 
the form of the head. and of the individual tins. 


family IV. SCYLIORHINIDZE. 
CAT SHARKS. 


Dorsal fins 2, both rather small, without spines, the first more or 
less behind the ventrals: anal fin present, usually before the second 
dorsal; caudal tin rather long, usually with a basal lobe; the tail not 
keeled and not bent upward. Spiraeles present, close behind eve; no 
nietitating membrane: gill openings small, the last one above the root 
of the pectorals. Mouth usually broad, with small teeth, several series 
being in function; teeth small, each with a median cusp and 1 to 4 
small eusps on each side; nostrils near mouth, not continent with tt, 
sometimes provided with erri, Gill openings 5, nearly equidistant 
Mucous pores about head numerous. especially on lower side of snout. 
Oviparous, Egg cases large, quadrate, with prehensile tubes at the 
angles. Small sharks. the species rather numerous in warm seas. 








“Cestracion zebra Gray, Zool Miscel., 1831, p. 5; Canton. 
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a. BevLiORHININ.E. Nasal and puceal cavities separate; spiracles close behind eye; 
gill openings nearly equidistant; teeth small, usually tricuspid. 
b. Nostrils separated from each other by a broad isthinus. 
e. Scales on upper margin of the tail little if at all enlarged, usually similar to 
those on rest of body, or at any rate not forming a serrated edge. 
d. Head not very broad; stomach not inflatable; second dorsal behind anat, 


sell 355 rue eon coule Hataturus, 4. 
dd. Head extremely broad; stomach eapable of great inflation; second dorsal 
ONG? QO. enea. se Cephaloscyllium, 5. 


4. FIAKLZELURUS Gill. 


Halælurus Git, Ann. Lye. Nat. Hist. N. Y., 1861, p. 407 (bürgeri). 


Body and head slender; spiracle small, close behind eye; nasal and 
buccal cavities separate; nasal valves simple, without lobe or groove, 
the nostrils separated by a broad interspace: teeth small, tricuspid. 
First dorsal behind ventrals, second dorsal behind anal, which is far 
from candal. 

Very small spotted sharks, allied to Scyliorhinus and Cutulus. 

(as, sea; aidoupos, cat.) 


4. HALZELURUS BURGERI (Miller and Henle). 


Seyllium burgeri MëüLLER and IIENLE, Plagiost., 1837, p. 8, pl. 11; Nagasaki.— 
ScuLEGEL, Fauna Japoniea, Poiss., 1850, p. 301; Nagasaki.—Bieeker, Act. 
Sov. Sci. Ind. Neerl., I, 1856, Amboyna, p. 69; Amboyna.—Giinrirer, Cat. 
Fish Brit. Mus., VIII, 1870, p. 404; Japan, Formosa, Amboyna.—DUMÉRIL, 
Hist. Nat. Piss., I, 1870, p. 320; Nagasaki. 

Halxlurus burgeri GILL, Am. Lye. Nat. Hist. N. Y., 1861, p. 407. 

Head 7%; depth about 124 in length; width of head 14 in its length; 
snout 23 in head; interorbital space 23; width of month about 2; eye 4: 
eye 1$ in snout; 13 in interorbital space; pectoral 14 in head; base of 
anal 2. 

Body very elongate, depressed somewhat in front, and tail long and 
tapering. Head small, rather broad, but not as broad as long, and 
depressed above; snout depressed, prodneed, lateral profile pointed, 
but when seen from above, broadly rounded: eves rather large. lateral, 
about in center of length of head; mouth very broad, mandible begin- 
ning in front of eye, and corners below posterior part of eve: teeth 
small, numerous, tricuspid in both jaws: nostrils rather large, nearer 
eye than tip of snont, but not confluent with month: interorbital space 
broad and flattened like top of head and snout. Spiracles large and , 
directly behind the eye at a very short distance. Gill-openings small. 
lateral, and above base of pectorals. 

-Body very finely roughened. 

First dorsal much larger than second, its origin much nearer base 
of lower caudal lobe in front than tip of snout, and behind ventrals: 
second dorsal entirely behind anal and distant from first dorsal 3 times 
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the latter's base: anal small, low. its origin a little nearer origin of 
yentrals than origin of lower candal lobe; pectorals larger than other 
fins, broad, and with their margin nearly straight; ventrals rather ` 
long: caudal equal to space between origin of its lower lobe, which is | 
not very deep. | 
Color light brown, a trifle darker above; small round black spots i 
irregularly grouped in double rows over back, on the sides, and | 
between them more or less of a warmer tint; lower parts pale, 
immaculate, except on tail, where there are one or two dark spots; 


Total length 154 inches (59 em., 4 min.). 

This description is from a dried skin taken at Nagasaki by M. Yahiro. 

Coast of Japan and southward, not common; seen at Misaki and í 
Nagasaki. 

(Named for M. Burger, who collected specimens and paintings : 
about Nagasaki for Temminck and Schlegel.) | 


spots on caudal small. | 
; 
" 


, 


B. CEPHALOSCYLLIUM Gill. 


Cephatoseyllium Gain, Am. Lye. Nat. Hist. N. Y., 1861, p. 407 (luticeps). 


This genus differs from Ca/nlus in the very broad head, and in the; 
power or habit of inflating the stomach when disturbed. 
(xedady, head: Neyllium.) 


5. CEPHALOSCYLLIUM UMBRATILE Jordan and Fowler, new species. | 


NANUKAZAMI (SEVEN DAY SHARK); OSEIBUKA (CROWD SHARK). 
Cephaloscyllium laticeps Nystrom, Kong. Svensk Vet. Ak., 1887, p. 49; Nagasaki— 
Isikawa, Prel Cat., 1897, p. 62; Tokyo (not Scyllium laticeps Duméril, | 
which is an Australian species). 

Head 64 in length; depth about 8; depth of head 14 in its length; 
snout 22 in head; interorbital space 2; width of mouth about 2; eye: 
34 in interorbital space; mouth 2 in head; pectoral 14; depth of 
caudal peduncle about 3 in interorbital space. 

Body elongate, more or less depressed anteriorily, tail narrow, 
tapering downward. Head rather large, broad, its breadth a little less 
than length; snout produced, bluntly rounded, flattened above; eye: 
small, lateral, nearer tip of snout than first eill-opening: mouth large, 
rather broad; teeth small, numerous, tricuspid; nostrils nearer tip of 
snout than eye, not confluent with mouth; interorbital space broad, 
flat; spiracles small,-behind eye, and a little below, or for space less 
than diameter of the eve; gill-openings 5, posterior smallest. and & 
little above base of pectoral. 

Seules small, rough. 

First dorsal much larger than second, behind ventrals; space between! 
it and second dorsal much greater than base of first, dorsal; origin of 


T 
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second dorsal nearer first dorsal than base of caudal lobe: anal fin below. 
and a trifle in front of second dorsal; peetorals large, nearer tip of 
snout than origin of ventrals; ventrals rather low, their origin nearer 
origin of anal than that of pectoral; caudal longer than head. 

Color pale brown, very light below. marbled above with shades of 
dark and deep brown; on back five broad cross bars of pale ruddy 
brown, with blotches of darker brown, first behind the eye, next over 
base of pectoral, next between it and first dorsal where another is, and 
finally last at second dorsal; on caudal, two broad eross bars, one at 
base of candal, the other near its tip. Length 355 inches (98 em). 

Type a dried skin, No. 12693 Ichthyological collections, Stanford 
University Zoological Museum. 

. Locality, Nagasaki. 











Fic. 1.—CEPHALOSCYLLIUM UMERATILE, 


Coast of Japan southward, apparently quite rare, as we have 
obtained only one specimen from Nagasaki, collected by Mr. Yahiro. 
From the sume locality it is also recorded by Nystrom. 

(umbratilis, shaded.) 


Family V. HEMISCYLLIID.E. 


This group is closely allied to the Sey//orhinide, differing mainly 
in being ovoviviparous, the young being brought forth alive as in 
most sharks. The nasal and buccal cavities are confluent. the anal is 
behind the second dorsal, the large spiracles are more or less behind 
the eye, and the body is usually marked with dark cross-bands. 


a. HEMISCYLLIN.E. Sides of head with no dermal flaps or cirri; spiracles very dis- 


tinct below the eye; anal far behind second dorsal -......-.---- Chiloseullium, 6. 
ad. OnEcTOLOBIN.E. Sides of the head with dermal flaps or cirri; spiracles wide, 
oblique slits behind and below the eye...........---.--------- Orectolobus, T. 


CNGIEISINE O S GSITISIS EUN Müller and Henle: 


Chiloscyllium MÜLLER and Hexe, Plagiostomen, 1857, p. 17 (plagiosun ). 
Synchismus Givi, Am. Lyc. Nat. Hist. N. Y., 1861, p. 408 (tuberculatus). 


Spiracle very distinct, below the eye. Nasal and buecal cavities con- 
fluent; nasal valve folded, with a cirrus. Lower lip well developed. 
continuous across the symphysis. Teeth small, triangular, with or 
Without lateral cusps. Last two gill-openings close together. Dorsal 
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fins two, the first behind the front of ventrals. Anal far behind | 
second dorsal. close to caudal, East Indies. 
(xedos, lip: SeyM/ Piin. a related genus of sharks.) 


6. CHILOSCYLLIUM INDICUM (Gmelin). | 


Sgrtalus sp. Cinoxow, Mus. Ich., I, p. 61, No. 133; India (from a specimen in | 
which the anal fin was cut away). 

Sulus indicus Gueris, Syst. Nat., 1, 1788, p. 1505 (after Gronow). 

Chiloseyllinu indicum GüxruER, Cat. Fish, VHI, 1870, p. 411; China, Japan, 
India, Cape Seas, Java, Ceylon, ete. (and of most recent authors).—JotnAN | 
and Evermann, Proc, U. S. Nat. Mus., 1902; Formosa. | 

Squalus yronovrianus Lackekpk, Uist. Nat. Poiss., 1, 1798, p. 280, pl. x1, fig. Ti 
(after Gronow). 

Syuale dentelé LAckPEDE, Tist. Nat. Poiss., T, 1798, p. 281, pl. x1, fig. 1. 

Syualus tuberculatus Brocn and Seikipgn, Syst. Ichth., 1801, p. 137. 

Syuchisinus tubereulatus Gibt, Am. Lye. Nat. Hist. N. Y., 1861, p. 408. 

Segllium plugiosui BENNETT, Life of Rattles, 1830, p. 694. 

Chiloseyllium plagiosum Mi ier and Heyne, Plagiost., 1837, p. 17.—DUMÉRIL, Il 
Elasmobr., 1870, p. 328 (and of various authors). j 

Seyllium ornatum Gray, Ind. Zool., IH, 1830-35, pl. c, fig. 1; India. 

Chiloscylliian griseum Mürrer and Hexe, Plagiost., 1837, p. 19. 

Chiloscyllium margaritiferum BLEEKER, Ned. Tyds. Dierk, I, 1851, p. 243. i 

Seyllium hasseltà BLEEKER, Verh. Bat. Gen., XXIV, 1852, Plagiost., p. 19. 

Seyllium plupnatodes BuggkER, Verh. Bat. Gen. Plagiost., p. 21. 

Squalus caudatus GRonow, Syst., Ed. Gray, 1854, p. 8. 

“td 8 in length: depth 13; snout 24 in head; interorbital space 235 | 
E of head 13 in its length: eye 3 in interorhital space; base of pec- 
toral 24 in head; base of anal 14. 

Body very elongate, slender, tail long and tapering. Head long, 
depressed, broadly rounded above, flattened below; snout broadly 
depressed, produced, and rounded above so that lateral profile isi 
bluntly pointed: eyes small, high, lateral, rather far apart, in middle | 
of length of head; mouth very broad, transversely straight, nearer 
eye than tip of. snout: mandible with a broad, undivided flap, pos- 
terior edge undulated; teeth pointed, with a basal cusp on each side, 
numerous, rather small: nostrils large, confluent with corners of 
mouth. and exch with a pointed barbel; interorbital space elevated a 
little, very broad, flattened, Spiracles very large, below and behind 
eve. Crill-openings about equal, the posterior above root of pectoral, - 
and last two very close together. 


Seales rather large and coarse. s 


Origin of first dorsal a little nearer tip of snout than origin of lower. | 
caudal lobe, similar to second dorsal, and only a trifle larger, space | 
hetween two fins about equal to head; anal short, far bebind second 
dorsal und only separated from caudal by a deep notch; peetorals 
broad, a little shorter than head, and nearer the tip of snout than origin 
of ventrals; ventrals before first dorsal, their tips reaching nearly to” 
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middle of its base; candal nab beut up, upper fiche — SR and 
lower lobe long, deeper than upper and with a notch near its tip. 
Back with a low median keel. 

Color in alcohol pale brown above, whitish bene: ath, and with 
thirteen broad deep brown eross-burs above, between whic ih on median 
liue of back a deep brown spot; sides of body aud broad cross-bars 
with a number of light spots, of more or less irregular size, and some 
of those on sides of E domen greatly enlarged. 

Head with a number of pores. 

Length 264 inches. 

This description from a male from Formosa, loaned us by Dr. Shin- 
nosuke Matsubara. 

" Coasts of China and Formosa, recorded once from Nagasaki by 


Günther. 





Fre. 2, —CHILOSCYLLIUM INDICUM. 


The synonymy above given is from Günther; we have no means of 
valuing the nominal species included by Günther under the name of 
Chiloscyllinin indicum. 


7. OREGTOLOBUS Bonaparte. 


Orectolobus Bonaparte, Selach., 1836, p. 11 (barbatus). 
Crossorhinus MÜLLER and Hener, Plagiost., 1837, p. 21 (barbatus). 

Spiracle a wide oblique slit behind and below the eye; nasal and 
buceal cavities confluent. Head broad, flat, the snout very obtuse; 
mouth wide, partly anterior, a free nasal cirrus; sides of head with 
numerous skinny flaps; chin with or without barbels. Lips well devel- 
oped. Anterior teeth rather large, long, and slender, without lateral 
lobes; lateral teeth smaller, tricuspid in few series; last two gill-open- 
ings close together. First dorsal behind ventrals, the second before 
anal, which is very close to caudal, Tail short. 

(opexros, ; stretched out; AdBos, lobe). 


Proc. N, M. 





v 
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7. ORECTOLOBUS BARBATUS (Gmelin), 


Squalus barbatus GMELIN, Syst. Nat., 1788, p. 1493; New Holland (after Barbu 
of Broussonet, Act. Paris, 1780, P. 7) 

Crossorhinus barbatus Mitten and HENLE, Plagiost., 1837, p. 21, pl. v.—SCHLEGEL, 
Fauna Japonica, Poiss., 1850, p. 301; Nagasaki.—Dum{mérin, Elasmobr., T, 
IS70, p. 338; Australia, Japan, China.—Gtntuer, Cat. Fish, VIII, 1870, 
p. 414; Japan, Tasmania, Australia, —MACLEAY, Australian Fishes, 1881, y. 
301; Port Jickson. 

Squalus maenlatus WoNNATERRE, Encycl. Meth., 1788, p. 8 (after Broussonet; 
Coll. Capt. Cook). 

Squalus appendiculatus Suaw, Naturalists’? —— 1309 P. T20: 


4c 
65 
6r 


Head 6E in length; depth 9; depth of body 14 in head; depth of head 
about [2 in its length; length of head 15 in ie width; eye 93 in heads | 
2 in spiracles 2$ in snout; 4$ in interorbital space; snout 5 in head, n 
in interorbital space; 1# in space between spiracles; width of mouth 2 
in breadth of head; pectoral about 14; base of ventral 1? in length of | 
pectoral; caudal pednnele 3 in space hee een spiracles. 

Body elongate, very much depressed and broadened anteriorly; tail ; 
rather narrow, compressed, tapering. Head very broad, flattened, 
its breadth greater than length; snout broad, profile very blunt, ve 
ite, with rounded edges, upper surface flat; eyes very small, superior, 
superorbital ridges slightly elevated and broadly flattened; jaws nearly 
equal, upper projecting beyond but little; teeth without cusps, sharp, } 
elongate, pointed; lips very thick, fleshy, fringed inside; nostrils con- 
fluent with mouth, lateral, far apart, inferior; sion with deep labial 
groove at corner, which is a little in front of eye; tongue broad, flat, 
compressed, little free in front; sides of head and snout each with 9 
compressed dermal flaps or appendages of different sizes, first pair 
from nostrils are largest; interorbital space like rest of top of head, 
flat. Spiracles very large below and behind eyes. Gill-opening rather: 
small, above pectorals. 

Seales small, rough when stroked backwards. 

First dorsal the larger, higher than second; space between its base 
and that of second two- hind leneth of its own base, and its origin 
over posterior part of base of anal; origin of second dorsal nearer 
origin of ventral than tip of anal; anal smallest, beginning directly 
behind second. dorsal: pectorals large, broad, margin truncate; ven- 
trals nearer origin of anal than. first gill-opening; caudal moderate, 
with a notch near tip, equal to space between origin of first dorsal and 
base of second posteriorly. 

Color in spirits pale brown, whitish beneath; upper surface beauti-! 
fully marbled and variegated with darker brown: crosswise about ten 


broad dark bars made up of similar mottlings; a whitish spot behind’ 
the corner of spiracle. l 


Length 33 inches (84 em. 2 mm.). 
Deseribed from a female taken at Hakata. 
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Japan to Australia, rather common to the southward. Our speci- 
mens from Nagasaki, and one from Hakata, where it was found abun- 
dant. The identity of the Japanese species with the Australian 
Orectolobus barbatus is yet to be proved. 

(barbatus, bearded.) 


Family VI. CARCHARUD.E. 
TYPICAL SHARKS. 


Sharks with two dorsal fins, the first short and high, entirely before 
the ventrals, the second comparatively small, opposite the anal; no 
spines; eill-openings moderate, the last above the base of the pectorals; 
tail more or less bent upward from the base of the caudal finz sides of 
tail not keeled; eyes with nietitatiug membranes; head not hammer- 
shaped, the snout longitudinally produced, as usual among sharks. 
Spiracles small or obsolete. Species oviparous. 

A large family, found in all seas. The species are often closely 
related and difficult of determination. 

1, MvsrELIX.E: Teeth flat and paved, without cusps or ridges; spiracles present; no 
pit at root of tail; labial folds well developed. 

- lost ves aaa te eee Mustelus, 8. 
14. CARCHARIIN.E: Teeth more or less compressed, with entire or serrate sharp edges. 

e. Spiracles present. 
d. Root of tail without pit. 
e, Teeth rather small, each with a medium cusp and one or two small lateral 
cusps on each side, 
f. Teeth larger, with sharp cusps; snout of moderate length; embryo not 


aaO era y A placenta ..22..-------------e----- Triakis, 9. 
ee. Teeth larger, with a single eusp, oblique, notehed and coarsely serrated 
«nm linde Gxn(cer EON COD TOO ETE DT Galeus, 10. 


dd. Root of tail without conspicuous pit above; teeth all coarsely serrate, alike 
in both jaws, and all with a deep notch on outer margin; caudal fin with 
aidlomlble merid i oa -— E Galeocerdo, 11. 

ce. Spiracles obsolete; lower teeth narrower than upper teeth. 
g- Angle of mouth without groove or with merely a slight depression, 
which does not extend along either jaw. 
h. First dorsal fin inserted posteriorly, nearer ventrals than pectorals; 
embryo not joined to the uterus by a placenta; slender sharks, 
with very strongly serrated teeth _........-.-.-..- Prionace, 12. 
hh. First dorsal inserted anteriorly, nearer pectorals than ventrals; 
embryo (so far as known) attached to the uterus by a placenta. 
i. Teeth all serrate more or less (entire in the very young). 
Carcharias, 13. 
gy. Angle of mouth provided with more or less distinet groove, which 
extends along one or both jaws; teeth entire, or very nearly so, 
more or less obliquely placed, their points turned away from the 
median line; embryo (so far as known) with placenta. 
Scoliodon, 14. 
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S. MUSTELUS Cuvier: 
DOG SHARKS. 

Mustelus Cuvier, Règne Animal, dst ed., 1817, p. 128 (mustelus). 

Plenvacromylon Gir, Prov. Ac. Nat. Sei. Phila., 1864, p. H8 (favis). 

Galens JonbaN and EverMany, Fish. N. Mid. Am., I, 1896, p. 29 (after Rafinesque, 

I310). ` 

ody elongate. slender: snout comparatively long and flattened; 
mouth crescent-shaped, with well-developed labial folds; teeth small, 
many rowed, flat and smooth, rhombic, arranged like pavement, alikel 
in both jaws, and blunter than in any other sharks: eyes large, oblong; 
spiracles small, just behind the eyes: pectoral fins large; first dorsal 
large, not much behind pectorals; p dorsal somewhat smaller; 
anal opposite second dorsal and still smaller; ventrals well developed? | 
basal lobe of caudal almost obsolete. the tail nearly straight; embryo 
attached to tlie uterus by a placenta, or else without placenta, those so 
attached belonging to the subgenus Plearacromylon, Small sharks; 


among the smallest of the American species. | 

(ui nstelus, a weasel or marten: the sume word used for shark, as is 

the synonymous word gu/eus.) | 

8. MUSTELUS MANAZO Bleeker. | 

MANAZO; HOSHIZAME (STAR-SPOTTED SHARK); HOSIIINOKURI (STAF 
CHESTNUT). 

Mustelus vudyeris KeuLEGEL, Fauna Japoniea, Poiss., 1850, p. 303, pl. cxxxiv 


Nagasaki (not of Müller and Henle).—Nysrrom, Kong, Svensk, Ak. Vet.) 
1887, p. 50; Nagasaki. 

Mustelus manazo BuggkEg, Verh, Bat. Gen., XXVI, 1854, Japan, p. 126; Naga 
sakiicGtnxtimn, Cat. Fish, VIH, 1870, p. 387; Japan.—Dumériw, Elasmof 
branches, 1, 1870, p. 408. (after Pleeker).—Isurkawa, Prel. Cat., 1897, p. 624 
Hokkaido, Boshu, Tokyo.—JoRDAN and Snyper, Proc. U. S. Nat. Mus. 
1900, p. 336; Tokyo, Hakodate. ] 

Head 6$ in length; depth 115; width of head 13 in its length; dann 
of hend 2; snout 24; width of mouth 3; interorbital space 24; ey! 
4+3: space between spiracles 12; pectoral about 14; height of dorsa; 

12: caudal peduncle 14 in eye. | 

Body long, slender, back elevated in front; tail long, tapering” 

Iiead broad, broader thin greatest depth of body, depressed in fronti 
elevated behind; snout greatly produced, depressed, flattened, rathe | 
broadly rounded; eyes elongate, lateral, in middle of length of head | 
mouth obtuscly angular, bod SU greater than oither of rami. 
and tip of mandible not before eye; teeth small, pavement-like, ii! 
many rows: lips thin, at corners of mouth a fold on each side; nostril, 
very large: on lower surface of head, nearer eye and mouth than tij 
of snout; interorbital space broad, flattened. Sptracles small, very 
near posterior margin of eye. Gill-openings rather small, posteriori 
above base of pectoral in front. 
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Dody everywhere very finely roughened. 
First dorsal larger than second, nearer origin of pectoral than that 
of ventral; origin of second dorsal nearer that of first dorsal than tip 
of caudal, and. with greater part of its base in front of anal; anal 
smallest nearer caudal than ventral; pectorals a little larger than 
first dorsal, broad. very slightly emarginate; ventrals small, origin 
nearer that of anal than pectoral; caudal short, a little less than space 
between two dorsal. Caudal peduncle rather long, least depth 
grenter than least width. 
Color in spirits uniform grayish-brown. much darker above, pale 
below; upper surface of body anteriorly, also along the lateral line, 
inarked with sinall, round, whitish spots. 
Length 22 inches (56 em.). 
| This description taken from our largest example, a male, secured 
at Tokyo. 
| Coasts of Japan, generally abundant in shallow bays, especially to 
the southward, our specimens from Hakodate, Aomori, Matsushima, 
Tokyo, Misaki, Kobe, Onomichi, Hiroshima, and Hakata. lt is a 
small shark, reaching a length of about 23 feet, and is used for food. 
In young oe the tips of the caudal and dorsals are blackish. 
(Manuazo, the Japanese name.) 


9. TRIAKIS Müller and Henle. 


o 


Triakis MüLLER and Hexe, Magazine of Natural History, II, 1838, jp. Sip 
(scyllium). 
Triacis, corrected spelling. 

Body compressed, elongate; mouth large, crescent-shaped, with 
well-developed long labial folds; teeth moderate, numerous, similar in 
both jaws, each with a longer median cusp, and one or two smaller 
ones on each side; eyes small, with nictitating membrane; spiracles 
small, behind the eyes: no pit at the root of the caudal; no lower 
lobe to the caudal; first dorsal fin opposite the space between the pec- 
torals and ventrals. Embryo without placenta. Coloration variegated, 
black and gray. Pacific and Indian oceans. 

(rosis, three; axis, point). 


9. TRIAKIS SCYLLIUM Miiller and Henle. 
KOROZAME (KORO, INCENSE BURNER; ZAME, SHARK). 


Triakis seyllium Miter and Hexre, Plagiostomen, 1838, p. 63, pl xxvi 


Nagusaki.—DcwÉRr,, Elasmobr., 1870, p. 397 (after Müller and Henle).— 
Jorban and Sxyper, Proc. U. S. Nat. Mus., 1900, p. 336; Tokyo. 
Triacis scyllium Gixturr, Cat. Fish, VIII, 1870, p. asd (after Müller aud 


Ienle).—Ismika wa, Prel. Cat., 1897, p. 62; Tokyo, Sagami. 
Head 62 in length; depth 83; width of head 1$ in its length: depth 
of head 2; snout 23; interorbital space a trifle over 2: eye 61: width 
of mouth 24; snout to mouth 23; space between spiracles 12: base of 


dorsal 1$; base of anal 2. 
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ody long, slender, back elevated, and. tail compressed. tapering, 
Head depressed. flattened below, much broader than deep; snout in i 
protile pointed, rounded. when seen from above very broadly rounded | 
and flattened; eye small, lateral, with nictitating membrane: mouth | 
very broad, crescent-shaped, not angular, so that it begins in front of 7 
eve and ends below middle; teeth. small, numerous, sharp-pointed, 
tricuspid: labial fold at the corner of mouth on each side: nostrils 
large, on lower surface of head, nearer mouth than tip of snout; inter- 
orbital space broad, flattened. Spiracles small, directly behind eyes; 
Gill-openings lateral, posterior above base of pectoral, 

Body entirely roughened, the prickles coarser above. 

First dorsal large, a little nearer origin of second dorsal than tip of 
snout, also nearer origin of pectoral than that of ventral; second 
dorsal midway between posterior base of first dorsal and anterior base 
of lower caudal lobe; anal well behind second dorsal: pectoral shorter ` 
than head, its posterior margin slightly emarginate, reaching beyond 
middle of space hetween its own origin and that of ventral: ventrals 
nearer origin of anal than posterior base of pectorals; caudal small; 
44 in total length. Caudal peduncle narrow, compressed above and 
beneath. Lateral line present along sides, superior. 

Color dark gray brown, with a number of indistinet broad blackish 
cross-bars: in the upper surface of body a number of seattered, indis- 
tinctly defined, blaekish spots; lower surface of body pale: sides and 








— 


lower portions of pectorals and ventrals erayish brown. 
Length 163 inches (47 cm.). : 
This description from an example from Tokyo. 


Coasts of southern Japan: rather common in the Inland Sea. A 
small shark, reaching a length of about 23 feet. Our specimens from | 
Tokyo, Tsuruga, Ononichi, and Hakata. | 

(seyll inii. the cat shark; from oxvA@, to rend.) 


10. GALEUS Rafinesque. 
TORES 
(faleust RAFINESQUE, Caratteri Aleuni Nuovi Generi, 1810, p. 13, in part (galeus, 


ete., althongh that species is not explicitly mentioned, the first species men- | 
tioned being a species of Pristiurus, P. melastomus). | 





“From the definition, and from Rafinesqne’s custom of taking Linnean specifie 
names as generic, making such species always the types of his genera, we may infer 
that. qualis. galeus was his type of Galeus. At least this arrangement may be | 
accepted pending an agreement as to the generic nomenclature of sharks. In case” 
the name (alens is finally used for Pristiurus or for Mustelus, the present genus will 
become Galeorhinus. Im a private notebook belonging to Rafinesque, now preserved 
in the Smithsonian Institution, he refers to Galeus, Carcharias, and several other t 
genera named by Cuvier in 1817, as ** described by me in 1810, but don’t you tell 
iti” Pending a decision of the application of Galeus and Carcharias we retain them 
for the groups to which Rafinesque obviously intended the names to apply. 


E 


d 
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Galeorhinus BLAINVILLE, Bull. Sci. Philom., 1816, p. T21 (yalens). 

Galeus Cuvier, Règne Animal, 1st ed., 1817, p. 127 (galeus). 

Bugaleus Givi, Proc. Ae. Nat. Sci. Phila., 1864, p. 148 (galeus). 
First dorsal opposite the space between the pectorals and ventrals; 
mouth crescent-shaped, with the teeth alike in both jaws, oblique, 
notched, and serrated; spiracles present, small; nictitating membrane 
present; no pit at the base of the caudal; caudal tin with a single 
notch. Tropical seas. 
| (yaéos, a kind of shark, like a weasel.) 


i 10. GALEUS JAPONICUS (Müller and Henle). 
YERAKUFUKA.« 
l Galeus japonicus MïÜLLER and HENLE, Plagiostomen, 1838, p. 58, pl. xxu; Naga- 
saki.—DumériL, Elasmobranches, I, 1870, p. 391 (after Müller and Henle).— 
GÜNTHER, Cat. Fish, VIII, 1870, p. 380 (after Müllerand Henle),—Nysrrom, 
Kong, Svensk, Vet. Ak., 1887, p. 50; Nagasaki. 
* Head 6i in head; depth 9i; width of head 12 in its length; inter- 
orbital space 25; snout 22; pectoral L1; width of mouth 24; eve 2b in 
interorbital space. 
|! Body elongate, back elevated in front, sides compressed. Head 
ereatly depressed, elongute, convex above, flattened beneath; snout 
pointed in profile; when viewed from above, roundly pointed, tlattened; 
eyes elongate, lateral; nictitating membrane large, well developed: 
mouth crescent shaped, though rather bluntly obtuse at symphysis of 
mandible; corners of mouth each with a well-developed Jabial fold; 
teeth very oblique, withont serratious on their edges, aud with several 
short ensps behind; nostrils laterally inferior. moderately large, nearer 
mouth than tip of snout; interorbital space broad, slightly elevated 
and flattened in middle. Spiracle a small slit a short distance behind 
eye. Gill openings 5, in front of the base of pectoral above. 

Surface of hody.finely roughened. 
, Dorsals similar, far apart. origin of first much nearer tip of snout 
than origin of second; origin of second dorsal much in advance of anal, 
nearer first dorsal than tip of snout, and midway between origin of 
ventral and origin of lower caudal lobe; anal small, its origin nearer 
caudal than ventrals; pectorals large, with emarginate edges, reaching 
‘beyond origin of dorsal; veutrals behind first dorsal, their origin 
nearer that of anal than origin of pectoral; caudal much larger than 
head, with a notch near tip so that terminal portion is one and two- 
thirds the lower lobe. Caudal peduncle long. much deeper than broad, 
flattened above and below, without any pit. 
Color in alcohol light gray-brown, below lighter or whitish, 
Length 26% inches. 














9 Yeraku, the antefeudal period; fuku, shark. Yeraku is the name of the period 
in Japanese history preceding the feudal period, or Tokugawa. It closed about 1600. 
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Described from a very large specimen from Nagasaki, where ex- 
amples, 15 feet or more long, were seen. 

A very large shark, reaching a length of 25 feet and a weight of | 
nearly 2.000 pounds. The head of a huge specimen is in possession of * 
M. Yahiro, proprictor of a natural-history shop in Nagasaki. Tt has 
the snout very short, nostrils midway in its length; teeth serrate, 
alike in both jaws, those in back deeply notched; width of jaws much 
exceeding snout; jaws with short labial fold; spiracles small; second ` 
dorsal a little smaller than first. slightly before anal; caudal considerably 


less than space between dorsals. 
This species was taken at Onomichi, Hiroshima, and Nagasaki, and | 
it appears to be generally common on the shores of Kiusiu. 


11. GALEOCERDO Miller and Henle. 


Galeocerdo MULLER and Hrs, Plagiostomen, 1838, p. 59 (figrinus). 
Boreogaleus Gait, Aun. Lye. Nat. Hist. N. Y., VII, 1861, p. 411 (arcticus). 
Mouth crescent shaped; teeth alike in both jaws, large, oblique, 
coarsely serrated on both margins, with a deep notch on outer margin; 
spiracles present; caudal fin with a double notch; a pit on the tail 
above and below at the base of the caudal fin; first dorsal opposite the | 


space between pectorals and ventrals. Large sharks, found in most | 
seus. 
id . , z Z . 
(vadeos, a kind of shark, like jag, the weüsel; Kepd@, a fox or: 


weasel.) 
11, GALEOCERDO TIGRINUS Muller and Henle. 


Galeocerdo tigrinus MÜLLER and Hen e, Plagiostomen, 1838, p. 59; Pondicherry.— 
GiintHer, Cat. Fish, VIH, 1870, p. 378; Japan, East Indies.—DumerIL, 
Elasmobranches, 1, 1870, p. 393; Pondicherry (Coll. Dussumier). 

Head, 74 in length; depth, about 10; snout, 34 in head; interorbital 
space, 14; width of mouth at corners, about 12; eye, 53 1n the inter 
orbital space; space between nostrils, 2. 

Body elongate. tapering to caudal. Head very much broader than 
deep, depressed; eyes small, lateral, nearer snout than oill opening; 
snout broad, short, rounded; mouth very broad. rounded: teeth 
numerous, rather large, compressed, with several basal cusps, and 
with edges more or less serrated; a labial fold at corners of mouth; 
nostrils large, mferior, about midway between tip of snout and eye: 
interorbital space very broad, flat. Spiracles very small behind eye 


Gill openings kirge, posteriorly above base of pectoral. 

Body very tinely roughened. 

First dorsal beginning about first fourth of interspace between 
origin of pectoral and that of ventral; second dorsal small, a little 
nearer origin of first dorsal than tip of caudal; anal small, beginning 
behind origin of second dorsal; pectorals rather long; ventrals very 
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much nearer anal than pectorals; gand: Wr very long, lower lobe pro- 
duced. Caudal pedunele rather short. 

Color brown above, whitish or pale below, upper surface marbled or 
blotched with dark brown. 
| Length about 51 inches. 
i This deseription from a dried skin. a young male from Nagasaki, 
‘colleeted by M. Yahiro. 
| East Indies, rarely northward to southern Japan. Dr. Günther 
records a young specimen from Japan. It is probable that com- 
parison will show that the American species, Galeocerdo maculatus 
(Ranzani), is distinct from G. tigrinus. 

(tigrinus, tiger-like.) 


12. PRIONACE Cantor. 


| Prionodon MotLER and Hexie, Plagiostomen, 1838, p. 36 (glaucus, ete, name 
j preoccupied). 

Prionace Cantor, Malayan Fishes, 1850, p. 399 (substitute for Prionodon). 
Cymocephalus (Kuxin) Gua, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (ylaueus), 
Large sharks, with the body and head slender; no spiracles; the 
teeth i in both jaws strongly serrated in the adult, those in the upper 
jaw bro ad, those below narrower, straight, and claviform: first dorsal 
large, i inserted midway between ES of pectorals and ventrals; second 
dorsal much smaller, usually not larger than anal; embryo not attached 
to the uterus by a placenta. Species rather few; large, slender, swift, 
voracious sharks of the warm seas. 

(zpiwr, saw; eis, point.) 


12, PRIONACE GLAUCA (Linnzus). 


Squalus glaucus Linnaeus, Syst. Nat., 10th ed., 1758, p. 235; seas of Europe. 

| Carcharias glaucus GÜNTHER, Cat. Fish., VIII, 1870, p. 364; England, st. ITelena, 

Pondicherry, Port Arthur, Australia. —Dcweri, Elagmobr., 1870, p. 353; New 

| Zealand. 

Carcharhinus glaucus JORDAN and GILBERT, Synopsis, 1883, p. 22; San Francisco, 

| Monterey. 

Prionace glauca JORDAN and Evermann, Fish North and Middle America, E, 1596, 
p. 33; San Francisco, Monterey. 

Squalus eerulers BANVILLE, Fauna Francaise, 1828, p. 91; Mediterranean. 

Squalus hirundinaceus VALENCIENNES, in MÜLLER and. HexLE, Plagiostomen, 1828, 

| p. 37; Brazil. 





Snout very long, nostrils rather nearer to month than to extremity 
of snout; no labial fold except a groove at angle of month; teeth of 
ipper jaw oblique, searcely constr ictod near base; lower teeth slender, 
Mangular in young examples, lanceolate, with a broad base, in old 
ones, Pectoral fin long, faleiform, extending to dorsal, which is nearer 
rentrals than root of pectorals. Color light bluish gray above, paler 
oelow. 
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A large shark of the warm seas, ocer sionally taken in Europe an l 
on the coasts of Japan and California, A mounted specimen from M 
Misaki is in the Imperial Museum of Tokyo, and a photograph is in the 
Imperial University, taken from a large specimen secured at Misaki, 
We have no specimens. Whether this species is really identical with | 
the European y/anea is uncertain. | 

(vAwvwos, grayish blue.) 

F 
13. CARCHARIAS Rafinesque. y 


Carcharias RarixNESQUE, Caratteri Alenni, Nuovi Generi, 1810, p. 10 (in inten 
tion; the only species named being C. (miris, an Odontaspis); Squalus cur 
charias RyrixEsQUE, not of. Linn:eus, being the intended type as shown by — 
the Indice d’Tttiologia Siciliana, 1810, p. 44, where the Pesce-Cane of Sicily is | 
called Curchariaslamia, The definition of Rafinesque, copied from Lacépède, — 
ix intended to cover the sharks allied to C. lemia. 

Carcharias Cuvier, Règne Animal, Ist ed., 1817, p. 125 (carcharias, expressly 7 
identified with Canis carcharias ot Bélon [de Aquatilibus, 1, p. 60], which is 1 
the species commonly called, after Rafinesque, Carcharias lamia). 

Careharinus BLMNYILLE, Journ. Phys., 1816, p. 264 (commersoni, a name based 
on Lacépede’s figure of “Squalus carcharias;” it apparently represents Cure 


charias lamia). 
Mulamia Giri, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (Jamia). 
Platypodon Gai, Ann. Lye, Nat. Hist. N. Y., 1861, p. 401 (menisorrah). 


Isogomphodon Guu, Aun. Lye, Nat. Hist. N. Y., £861, p. 401 (oryrhynens) 
Lamiopsis Giri, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (tenunincki). 


Jody rather robust. Head broad, depressed; mouth inferior; teeth ; 
in both jaws strongly serrated in adult, less so or entire in young; 
those in upper jaw broad or narrow, those below narrow, straight and | 
nearly erect. No spiracles. First dorsal large, placed not far behind | 
pectorals: pectorals faleate; second dorsal small. Embryos attached 
by placenta to the uterus, as in Scoliodon, Triakis, und Galens.. 


Species very numerous and ditlicult of separation. Voracious sharks _ 
of the warm seus. | 
If the name Cuecharias be transferred to Odontaspis, the present i 





genus must be called Carcharh jis, 
» D t y a 
(xapyapias, an old name of C. lamia. from xepyepos jagged; the 
name first applied to Squatina, from its rasp-like skin.) 


13. CARCHARIAS JAPONICUS (Schlegel). 


MEHRO (WHITE EYE); WANIZAME (CROCODILE-SHARK). 


Prionodon japonicus Scuteer., Fauna Japonica, Poiss , 1850, p. 302; Nagasaki 


| 


Head 5* in length; depth about T; snout 2? in head; width of mouth 
2?: interorbital space 13; pectoral about 12; snout from tip to tip of 
mandible 23: eye + in interorbital space. 

Body rather elongate, back high, elevated, tail compressed and- 
tapering. Head. very broad. depressed, flattened, neck and back 
rapidly becoming elevated behind: snout in protile elongate, more or 

7 
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ess roundly pointed, when viewed from above very hroud, rounded, 
ot forming distinct point, flattened like rest of top of cranium: eyes 
inal, lateral, nearer tip of snout than first gill-opening: breadth of 
nouth much greater than length of either of rami of mandible, which 
‘orm a rounded angle at symphysis; teeth finely serrate, upper rather 
road, compressed, lower more elongate; nostrils large, on lower sur- 
aee of snout, nearer tip of mandible than tip of snout: interorbitul 
pace very broad, flat, slightly convex in middle.  Gill-openines 
rather small. last above base of pectoral. 

Body finely roughened. 

First dorsal about midway between tip of snout and origin of 
second dorsal, elevated. its height a little greater than interorbital 
space; second dorsal small, low, much nearer origin of first dorsal than 
ip of caudal: anal small, its origin nearer that of pectoral than tip of 
"udal, a little before second dorsal: pectoral large. nearer tip of 
nout than origin of ventral: ventrals rather low, much nearer anal 
han pectoral; caudal three and. three-tifths in body. lower lobe low. 

Paudal peduncle rather thick. rounded. flattened above and below, 
ind with deep pit at its base aliove. 

Color in alcohol deep gray-brown above, lower surface of body 
vhitish; terminal portions of tins more or less white, 

Length 175 inches (48 em. 5 mm). 

This description from a small specimen from Kawatana. 

Coasts of Japan. A large shark, generally common, Specimens 
were seen at Hakodate, Tokyo, Wakanoura, Kawatana, and Nagasaki. 
A head in Yahiro's collection is from a specimen 25 feet long, and said 
(0 have weighed 2,000 pounds. It presents the following characters: 
|. Snout rather short, acute, bluntish at tip: nostrils midway between 
ip of snout and mouth: the eve much nearer angle of mouth; width 
ot mouth almost twice length of snout; teeth not large. uppermost 
"aintly serrate, subtriangular, without distinct notch on lower marein, 
and lower teeth erect, aM e entire, long, narrow. 
| In young of 3 feet the snout is obtuse, and a little longer than 


Í 
mouth is broad; eye about midway between angle of month and snoutz 


|J 
and lower nar row; second deno small, smaller than anal: pectoral to 

dear end of dorsal, long, narrow; first dorsal uot dusky; second dor- 

sal, pectoral, and lower lohe of caudal tipped with black. 

| This species has been identified with Cureharias gangeticus. Cur- 


eeth weakly serrate, small, upper broad, not notched, nearly erect, 


harids melanopterus, and Carcharias bleekeri, but it seems to be dis- 
finet from all other East Indian and Polynesian species, and there 
seems to be no evidence that any of these occur in Japan. Curcharias 
nelanopterus of Polynesia has the fin lobes much blacker than in 
C. japonicus. 

| One small specimen from Nagasaki ditlers only in having a slightly 
nore pointed snout. 
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1 


14. SCOLIODON Miller and Henle. 


Scoliodon Mëuier and lexie, Wiegmann’s Archiv. f. Naturg., 1837, I, p. 397 
(lutieaudus. ) 

Teeth entire, or very nearly so, oblique and flat, the points directed | 
toward the sides of the mouth. so that the inner margins are more or 
Jess nearly horizontal, the teeth in front more nearly erect; teeth not 
swollen at the base. each of them with a deep notch on the outer mar | 
gin below the sharp point: lips with conspicuous grooves, Otherwise | 
as in Carcharias, trom which the genus is scarcely distinct. — Size | 
small. 

(G&oAi0g, oblique: 0609s, tooth.) 

a. Length of the anal nearly equal to its distance from ventrals; outer angle of pec- 
torals almost a right angle; pectorals black; upper jaw without labial fold. 
laticaudus, 14, | 
aa. Length of anal much less than its distance [rom ventrals; onter angle of pectorals | 


acute. 
b. Upper jaw without labial groove; length of snout about eqnal to distauce of 
eye Tran gill opening ...-—---- 9999999 tee eee acutus, 15. 
Db. Upper jaw with a short labial grodye; cleft of month mach broader than 
(31) (EE 171 arctlbeeluni, 16. 


14. SCOLIODON LATICAUDUS (Müller and Henle). 


Carcharias (Scoliodou) laticaudus MELLER and HENLE, Plagiostomen, 1838, p. 28, 
pl. vir; Eust Indies: —Demrrri, Elasmobranches, I1, 1870, p. 343 (same 
types). 

Carcharias latieaudus GUxrmER, Cat. Fish., VITI, 1870, p. 358; Bengal, East Indies, 
China, Amoy, Japan. 

Carcharias (Scoliodon) macrorhynchus BLEEKER, Verh. Bat. Gen., XXIV, 185], 
Plagiost., p. 31, pl. 1, fig. 1; Batavia.—Demsrit, Elasmobranches, IT, 1870, 
p. 243 (aiter Bleeker). 

Snout from front margin of mouth equal to, or a little more than, 
distance of eye from gill-opening; a very short labial groove at angle | 
of mouth, not extending on upper jaw, and for a very short distance 
only on lower. Pectoral fin with posterior margin nearly straight, 
upper angle nearly a right one, not extending to first dorsal; base of 
anal equal to, or but little Jess than, its distance from ventral, and its | 
pointed lobe terminates at a distance from root of caudal; terminali 
lobe of caudal obliquely truncated. Pectoral fins black. Length, 18 
inches, (Giinther,) 

East Indies: noted by Dr. Günther from Jamrach’s Collection in| 
Japan, à record which needs verification. 

(/utus. broad: canda, tail.) 


15. SCOLIODON ACUTUS (Rüppell). 


; p = a A E - ) 
Carcharias uentus RérrEUL, Neue Wirbelthiere, Fisehe, 1837, p. 65, pl. "d 
lig. 4; Rel Rea.—GüxvrüER Cat. Fish., VIII, 1870, p. 358; Cape Seas, 
Pinang, Vizagapatam, Japan. | 
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Carcharias TER acutus m amd Flexi, Plagiostomen, 1838, p. 29.— 
Cantor, Malayan Fishes, 1850, p. 399.— Dux Em, Elasmobranehes, I, 1870, 
p. 345; East Indies, China. 








Snout from front margin of mouth equal to, or a. little less than, 
distance of eye from gill-opening: very short labial groove at angle 
of month, not extending on upper jaw, and fora very short distance 
only on lower. Pectoral with posterior margin slightly concave, 
"upper angle pointed, extending to, or somewhat beyond. origin of 
‘dorsal; length of base of anal one-half, or less, its distance from ven- 
tral; its pointed terminal lobe terminates not far from root of caudal: 
terminal caudal lobe tapering. Posterior margin of pectoral whitish. 
upper margin of caudal blackish. Length 17 inches. (Gitnther.) 
— East Indies: Noted by Dr. Günther as collected by Mr. Jamrach in 
Japan. This record needs verification. 


16. SCOLIODON WALBEEHMI (Bleeker). 


Carcharias (Scoliodon) welbeeluni DLEEKER, Nat. tyds. Ned. ind., X, 1856, 

; Bintang.—Demeriz, Elasmobranches, IT, 1870, p. 344 (affer Bleeker). 

Carcharias walbeehini G€NmiER, Cat, Fish., VIII, 1870, p. 359; Bintang, Japan.— 
Nysrrom, Kong, Svensk. Vet. Ak., 1887, p. 50; Nagasaki. 

Scoliodon walbechmi Jornas and Kvermany, Proc. U. S. Nat. Mus. 
p. 318; Formosa. 





RY, Se, 


Snout from front margin of mouth, more than distance of eve from 
gill-openine; a short labial groove at angle of mouth extending for a 
short distance on upper jaw as well as lower; distance between outer 
angles of nostrils equal to that of nostril from extremity of snout. 
Pectoral fin with posterior margin slightly coneave aud upper angle 
pointed, extending somewhat beyond origin of dorsal fin; the length 
of base of anal fin is about two-fifths of its distance from ventral, and 
its pointed terminal lobe terminates at some distance from root 
of caudal; terminal caudal lobe tapering. Coloration uniform. 
(Günther.) í 

Coasts of southern Japan. not common. This or some related spe- 
cies was seen at Nagasaki, and at Kawatana on the bay of Omura, 
but no specimens were secured. We have exaniined a specimen from 
Formosa. 

(A personal name.) 


Family VII. SPITYRNID.E. 
HAMMER-HEADED SHARKS. 


General characteristics of the Carchariide, but the head singularly 
formed, kidney-shaped or 5 hammer"-shaped. from the extension of 
its sides, the nostrils being anterior and the eyes on the sides of the 
“hammer; mouth E Co ped. under the ^ hammer:" teeth of 
both jaws similar, oblique, each with a noteh on the outside near the 


E. 
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base; no spiracles; last gill-opening over the pectoral; first dorsal and: 
pectorals large, the dorsals nearer peetorals than ventrals; second: 
dorsal and anal small; a pit at the root of the caudal; caudal fin. with) 
a single notch toward its tip, its lower lobe developed. One genus. 
with 5 species, inhabiting most warm seas. Large sharks, known at. 
once by the singular form of the head, which is not quite the same ini 





any two species. 
15. SPHYRNA Rafinesque. 


Sphyrna Ravixesque, Indice d Httol, Siciliana, 1810, p. 60 (zyyarna). 

Costrorhiuus Busixvitug, Journ. Phys., 1816, p. 264 (zygæna). 

Zygine Crvigsg, Règne Animal, Ist ed., 1817, p. 127 (zygiuc; name preoccupied: 
in Insects). 

Platysqualas Swainsox, Classn. Anim., I, 1839, p. 318 (“tiburo —tudes). 

Cestracion Kirin (pre-Linngan) in Gill, Ann. Lye. Nat. list. N. Y., Vip 
1861, p. 412 (zug). | 

Eusphyra Guia, Ann, Lye, Nat. Hist. N. Y., VIL, 1861, p. 412 (blocktii). 

Reniecps GALL, Ann, Lye. Nat. Hist. N. Y., VIII, 1861, p. 412 (tiburo). 


. 


Characters of the genus included above. In the form of the head, 
there is a perfect gradation among the species, from the narrow ham- 
mer of S. ochii, with the lobes three times as long as broad and 
deeply grooved along the anterior édge, to the kidney-shaped head of, 
S. tiburo, in which the anterior grooves are obsolete. 

(ape. hammer.) 


SPHYRNA: : 
a. Nostril with a well-developed groove, which extends along the front of the 
hammer-shaped head, the anterior and posterior outlines of which are nearly 
ie |e .2-..-- 0-9: e a a N — — zyyana, IT. 


17. SPHYRNA ZYGZENA (Linnzus). 
SIIINOKUZAME (HAMMER SHARK): KASEBURKA (CROSS-STAFF SHARK). 


Squalus zygæna Lixx evs, Syst. Nat., IOth ed., 1758, p. 224; Europe, America. 

Cestracion zygwna Demirin, Elasmobranches, II, 1870, p. 382. ; 

Sphyrna zygena JORDAN and GILBERT, Synopsis, 1883, p. 25.—Jorpan and EVER- 
MANN, Fish. North and Mid. Am., I, 1896, p. 45; Cape Cod, Point Con- 
veption. S 

Squaleus malleus Risso, lehth. Nice, 1810, p. 54; Nice. 

Zygæna malleus Scuvecr,, Fauna Japonica, 1847, p. 306, pl. exxxvrir; Nagas 
saki. —Srorer, Fish. Mass., 1867, p. 238.—Giintier, Cat., VIL, 1870, p. 351E 
Nysrrom, Kong, Svensk, Vet. Ak., 1887, p. 49; Nagasaki. 

? Aygiena lewini Lorp, in Griffith, Animal Kingdom, X, 1834, p. 640; Leeuwen, 
Australia.. 

Augen subarcuata STORER, Proc. Bost. Soe. Nat. Hist., 1848, p. 70; Cape Cod. 





Head truly hamimer-shaped; width of head about twice its length: 
length of hinder margin of hammer nearly equal to width near eye: 
nostril close to eye; prolonged into a groove which runs along nearly 
the whole front margin of head: first dorsal large; second quite small! 
smaller than anal: pectoral rather large. Color gray. . 

A large voracious shark, reaching a length of 15 feet or more, ^". 


wo.1331. WLASMOBRANCHLATE FISITES—JORDAN AND FOWLER. 619 


m all warm seas; E northward i CUM M: "m. ‘tts, 
and France, des: common in Japan, as far northward as Tokyo. 
feu specimens from Nagasaki, Misaki, and Wakanoura. The species 
needs comparison with the Hammer-head shark of Atlantic. 
(Cúyaiva, Zygæna, the ancient name, from Cuyor, yoke.) 


Family VIII. ALOPIIDZE. 
THRESHER SHARKS. 


Body moderately elongate, the snout rather short; mouth crescent- 
shaped; teeth equal in hoth j Jaws, moderate sized, flat, triangular, not 
serrated; the third tooth of the upper jaw on each side much smaller 
than the others; gill-openings moderate, the last one above the root of 
the pectorals; no nietitating membrane; spiracles just behind eye, 
minute or absent; first dorsal large. midway between pectorals and 
ventrals; second dorsal and anal very small; caudal fin exceedingly 
long, about as long as the rest of the body, a pit at its root, a noteh 
on the upper lobe near its tip; lower lobe moderately developed: no 
caudal keel; ventrals rather large; pectorals very large, faleate. A 
single species, reaching a large size, inhabiting most seas, known at 
once by the great length of the tail. 


16. ALOPIAS Rafinesque. 


Alopias RAFINESQUE, Caratteri di Aleaui Generi, 1810, p. 12 (macrourus=vulpes). 
Alopecias M@LLER and HENLE, Plagiostomen, 1838, p. 74 (amended orthography). 


The characters of the genus are included above. 
(diwros, a fox; Latin, vulpes. A. vulpes was known to the ancients 
as aA cozrexters, fox-like. ) 


18. ALOPIAS VULPES (Gmelin). 


ONAGAZAME (LONG-TAILED SHARK); NADEBUKA (SMOOTIL SHARK); 
NEZUMEZAME (RAT-TAILED SHARK). 


Squalus vulpes Gmelin, Syst. Nat., I, 1788, p. 1496; Mediterranean (after 
Pennant). 
Carcharias vulpes De Kay, New York Fauna, EV, Fishes, 1842, p. 348, pl. LXI, 
fig. 199. 
4Hopias vulpes DuwERIL, Elasmobr. I, 1865, p. 421.—Da v, Fishes of India, Supple- 
ment, 1888, p.810.—Jorpan and (HILBERT, Synopsis, 1882, p.27.—Jorpan und 
EvERMANN, Fish. North and Middle America, I, 1896, p. 45. 
Alopecias vulpes GüxvEER, Cat. Fish., VIII, 1870, p. 393. 
Squalus vulpinus BoxNATERRE, Tableau Encycl. Ichthy., 1788, p. 9; Mediterranean 
(after Pennant). 
Alopias macrourus RAFINEsQUE, Caratteri di Alcuni Generi, 1810, p. 12; Sicily, 
Squalus alopecias Gronow, Cat. Fishes, 1854, p. 7 
Body fusiform, cylindrical, thickest before dorsal fin: back regn- 
larly arched from above pectorals to end of snout. and gradually 
decreasing in size posteriorly to caudal. Head short, bluntly conical; 
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snout blunt; eye rather large: mouth horse-shoe shaped, teeth abo 





= E third or fourth tooth on either side of center of upper jaw 
19 


smaller than others. Spiracles very small or wanting. Last g gill- 
openings above or slightly in front of pectorals. 


Body more or less roughened. | 
t 


First dorsal high, triangular, somewhat higher than its base is long, 
slightly slender toward its simmit, superior angle rounded; second 
dorsal similar in shape, but mueh smaller; anal small, placed behind. i 
second. dorsal; which it resembles: pectorals long, wide, emarginate, 
with small process behind: ventralis wider than high, nearest first; 
dorsal: euudal nearly as long or longer than body, composed of three 
distinet lobes, one small, triangular, at under side of tip, a second long | 
and low, extending along upper side of tail, and a third short t aud. 















broad, at lower base of tail. 

Color. slate-blue above. beneath soiled white, marked with obsolete 
bluish spots; pupils a longitudinal slit, edged with golden. 

Length, 12 feet. 

A large shark, abounding in all warm seas, common on the east 
coast of Japan. It was seen at Misaki, Nagasaki, Tokyo, and Yo 
huma. No one has yet compared specimens of the Japanese fish with 
those from California or the Mediterranean, and the species may 
prove different. 

(ril pes, fox.) j 

Family IX. MITSUKURINIDÆ. 


Skeleton flexible; snout produced in a flat, flexible blade varying in 
length; spiracles large: teeth acieular, only the lateral ones with smi all 
basal cusps: last gill-opening above base of pectorals; fins all low, ther 
ventral with very long base; the elaspers very small; lower lobe of 
caudal long; no pit at root of caudal; first dorsal well advanced; 
second shorter and higher than anal. 

Two genera are known: J/tsukurina, and the extinct genus Scapa- 
norhynchus of the Eocene. Dr. Arthur Smith Woodward regards 
Mitsukurina us identical with Seapanorhynchus, In the latter genus, 
however, the rostral blade is much longer than in Mitsukurina, and 
minor differences are apparent. 

The family is closely allied to the Odontasp/dide, differing in the 
produced snout. 


17. MITSUKURINA Jordan. 


Mitsukurina Jornas, Proe. Cal. Acad. Sei., 1898, p. 200 (owstoni). 
Characters of the genus meluded above. 
(Named for Kakichi Mitsuknri, professor of zoology in the Imperial 
University of Tokyo.) , 


f 
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MITSUKURINA OWSTONI JORDAN. 
FoR EXPLANATION OF PLATE SEE PAGE 621. 





¥ 
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| 19. MITSUKURINA OWSTONI Jordan. 
| 
Mitsukurina owstoni JORDAN, Proc. Cal. Ac. Sei., 1898, p. 200; Misaki. 

. Length of specimen, apparently young male, 42 inches. Head (to 
irst gill-opening) 43 in length; depth about 10; snout from eve 1$ 
n fend; from front of 2 uh 24; length of blade of snout from its 
usertion below 13: length of gill area 23; depth of lust gill 6: eve 
I2 in snout from eye: interorbital area 22; spiracle a little smaller 
chan eye; length of one mandible 23 in head; length of maxillary 22; 


Z5. 


sectoral base 1$ in length of — al fin, which is 22 in head; first 
lorsal base 14 in its height, which is 2% in head; second dorsal base 
u in its height, which is 3 in head; ventral base 2 times its he ight, 
‘ength of base 3 in head; elaspers very short (perhaps immature), 
nearly 12 in head; anal base 23 times its height and 24 in head: 
raudal, measured from above, 24 in length of body: greatest height 
of lower lobe nearly 3 in head. 

— Body elongate, compressed behind, flesh and skeleton extremely 
limp. folding like a wet rag. Head moderate; snout produced in à 
long, flat, flexible, leaf-like blade. somewhat like that of Polyodon 
spathula hut narrower, more limp and more pointed; median line of 
snout with a thick, rounded median keel; lower side of the blade free 
for a considerable distance backward from upper jaw, almost to eves; 
eye small, without nictitating membrane; mouth inferior, with elon- 
gate cleft; dentary bones broad, loosely connected, movable, capable 
of being spread wide apart, but normally lving close together and 
nearly parallel; a notch at symphysis, tip of lower jaw strongly curv- 
ing upward and inward; similar notch at tip of upper jaw between 
rather loosely joined maxillary; middle of each jaw without teeth in 
front; teeth few-rowed, about 13 on each side, all pex very 
a, pointed. more or less eurved backward and inward: each tooth 
with a two-rooted base, large teeth in front simple. smaller ones on 
sides of jaws each with two small basal cusps; second and third tooth 
of lower jaw longest; the second about as long as eye; first and second 
tooth of upper jaw similar to these but somewhat shorter; lateral teeth 
of both jaws progressively smaller, but all slender and sharp: nostrils 
large, about as large as eye, their distance from eye twice the eye; 
each nostril with a small notch on lower edge and a free flap within. 
Spiracle large, Gill-openings about equal in height, the last above 
base of pectoral. 

Skin everywhere rough, the scutes very small, granulated No 
lateral line or conspicuous mucous pores. 

Fins all thin, flexible, papery, the broad bones somewhat exserted 
from soft flesh; first dorsal short, moderately high. not emarginate, 
the insertion above axil of pectoral, second dorsal lower. remote from 
first, interspace 14 in head, the insertion nearly midway between 
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ventrals and anal: anal much longer than second dorsal, rather lower. 
pectorals shore narrow, rounded flexible rays longest; ventrals witl 
very long base: no caudal keel; no pit at root of caudal; lower lobe o 
caudal long and rather high, with a sharp notch near its tip. 

Color light reddish gray. brownish above; fins darker brown; nucha 
region a little darker: belly paler. (Jordan) 

The type specimen, now in the Imperial University of Tokyo, way 
captured in deep water off Misaki and presented by Capt. Alai 
Owston, of Tokohama, for whom it is named. Captain Owston ha? 
had engravings of this species made, and scattered them far and widi 
among the Japanese fishermen, but until £902 he found no secone 





specimen and no one who knew the fish. Ina recent letter (Novem 
ber, L902) he announces the acquisition of another specimen. | 


Family X. LAMNID «di. 
MACKEREL SHARISS. 


Sharks of large size, with the body stout, the mouth wide, wit 
large teeth, and the tail slender, the caudal fin lunate, the two lobe 
not very unequal, the upper lobe strongly bent upward; cauda 
peduncle with a strong keel on each side; gill-openings wide, all i 
front of the pectorals, entirely lateral, not extending under the throat 
first dorsal large; peetorals large; ventrals moderate; second dorsi 
and anal very small; a pit at the root of the caudal; spiracles minut 
or absent. Numerous fossil species are known. In this family th, 
dentition, as well as the muscular system, reaches its highest degre 
of specialization known among sharks. ( 
a. LAMNINE. Teeth slender and sharp, with entire edges. | 

b. Teeth without basal cusps, long, flexuous, acute; first dorsal inserted nearl 

pudway between pectorals and ventrals .........-....--.------ Tsuvopsis, 1 

bb, Teeth each with one or two basal cusps; first dorsal not far behind pectorals. : 
Lamna, 15 

ac. CancnaRoDoNTIN E: Teeth with serrated edges, compressed, triangular in forn) 
without basal eus»... . —— Carcharodon, 2. 


18. ISUROPSIS IGIN 
Isuropsis Gin, Ann, Lye. Nat, Hist. N. Y , VIII, 1861, p. 153 (glaucus). | 


Snout rather long and pointed; the body formed much like that c | 
a tunny or mackerel; first dorsal large, inserted, entirely behind pec 
torals, nearly midway between pectorals and ventrals; peetorals large 
second dorsal and anal very small; caudal peduncle slender; teet 
long, lanceolate, with sharp, entire cutting edges aud no basal euspy 

(700s, equal; ovpa, tail; the two lobes of the tail being nearly equa - 
Öis, appearance, From /Awurus it is separated by the backward inser. 
tion of the dorsal.) i 
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| 20. ISUROPSIS GLAUCA (Müller and Henle). 


AOZAME (BLUE SHARK); MOROZAME. 
| Oxyrhina glauca MÜLLER and Hexe, Plagiostomen, 1838, p. 69, pl. xxix; Naga- 
saki (erroneously stated to be from Java).—S8cutEGEL, Fauna Japonica, 
| Poiss., 1850, p. 303; Nugasaki.— DuwÉnrL, Elasmobranches, 1870, p. 409 (after 
Müller and Henle). 
Lumna gleuca GüxNTRER, Cat. Fish., VILL, 1870, p. 391; Cape Seas, St. Helena. 
Snout long, pointed; teeth in four rows, very long, flexuous, with- 
out denticles at base. Spiracles very small, First dorsal inserted 
well backward, midway between pectoral and ventral, scarcely longer 
than high, its upper angle rounded, Color dark blue, white below. 
| Coasts of Japan and southward, rather common about Nagasaki. 
Many jaws and a stuffed fetus are in possession of Mr. Yahiro. 
A specimen 7 feet long was taken by Jordan and Snyder at Matsu- 
shima, the head having been preserved. 
(glaucus, hoary blue.) 


19. LAMNA Cuvier. 
Lamna Cuvier, Règne Animal, Ist ed., 1817, p. 126 (cornubicus). 
Lamia Risso, Eur. Merid., ITI, 1826, p. 123 (eornubicus, name preoccupied). 
Selunonius FLeminG, British Animals, 1828, p. 169 (walkeri-cornubicus). 

Body short and stout, the back considerably elevated; snout promi- 
nent, pointed; teeth triangular, pointed, entire, each one with a small 
cusp on each side at base; one or both of these sometimes obsolete on 
some of the teeth in the young; gill-openings wide; dorsal and pectoral 
fins somewhat faleate; second dorsal and anal fins very small, nearly 
opposite each other; first dorsal close behind the root of the pectorals. 
This genus is very close to Zsurus, with which fossil forms seem to 
connect it. Perhaps the two should be united under the older name, 
Jsurus. 

(Agura, a kind of shark, from Ace, a horrible anthropophagous 
monster, a bugbear used by the Greeks to frighten refractory children.) 


21. LAMNA CORNUBICA (Gmelin). 
SALMON SHARK; MACKEREL SHARK; PORBEAGLE. 


Squalus cornubicus GMELIN, Syst. Nat., 1, 1788, p. 1497; shores of Cornwall 
(after Beaumaris of Pennant). 

Lamna cornubica Gixtuer, Cat. Fish., VIII, 1870, p. 389.—Jorpan and GILBERT, 
Synopsis, 1883, p. 30.—Jorpan and Evermayy, Fishes North and Middle 
Am., I, 1896, p. 19 (and of most authors). 

Snout conical, pointed, rather longer than cleft of mouth; teeth 
15214 on each side; third tooth on each side in the upper jaw small: 
first dorsal beginning over axil of pectorals. Color bluish gray. A 
large and fierce pelagic shark reaching a length of 10 feet. (Jordan 
and Evermann.) 
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Common in E urope and rather frequent on the coast of southern 
Alaska, where it is very destructive to the salmon, thence southward 
to California. It has been ascribed to Japan by Dr. Günther, and; 
may occur in Japanese waters, but no authentic record exists, and no. 
specimens are in Japanese museums, — It is unknown to naturalists at 
Nagasaki, but it may be looked for ut the mouths of salmon rivers, as 
the Ishigari, in Hokkaido. | 

(cornubicus, from Cornwall, from which region the species was carlyl 
described.) 





20. CARCHARODON Smith. | 

MAN-EATER SHARKS, | 

Carcharodon ANDREW SMITH, Proc. Geol. Soc, London, V, 1857, p. 86 "-— — 
carcharias). 

General characters of. /suris and Leine, but with a different denti- 
tion, the teeth being large, flat, erect, regularly triangular, their 
edges serrated; first dorsal moderate, nearly midway between pecto- 
xls and ventrals; second dorsal and anal very small; pectorals large, 
ventrals moderate; caudal peduncle rather stout; spiracles minute or 
absent. Sharks of very large size;-the strongest and most voracious 
of all fishes; pelagic, found in most warm seas. 

(Kapyapos, jagged; odous, tooth.) 


22. CARCHARODON CARCHARIAS (Linnzeus). 
MAN-EATER SHARK; GREAT WIIITE SHARK. 


Lamia RoxpELET, Hist. Poiss., 1558, p. 305; Nice, Marseilles (good figure). 

Squalus carcharias VaxN US, Syst. Nat., 10th ed., 1758, p. 235; Europe (after 
Artedi; not of most later authors). 

Carcharodon carcharias Jornas and GILBERT, Synopsis, 1883, p. 875.—Jorpan andi 
Evermann, Fish. North and Middle Am., L, 1896, p. 50. 

Carcharias verus AGassiz, Poiss. Foss., III, 1836, p. 91. 

Carcharodon roudeleti MULLER and Nexe, Plagiostomen, 1838, p. 70; Mediter- 
ranean Sea and Atlantic Ocean (after Rondelet). 

Carcharodon voudeleti Géxrurr, Cat. Fish., VIII, 1870, p. 392. 

Carcharias atwoodi Storer, Proe. Bost. Soc. Nat. Hist., I1, 1848, p. 71; Province- 
town, Massachusetts. 

Carelicrodon capensis Suri, Lb, Zool. S. Africa, 1842, pl. 1v; Cape of Good Hope: 

Corchavodon smithi Doxaragrg, Selach, Tab. Anal., 1839, p. 9 (after Smith). 


Body stout; depth about 53 in total length; mouth very large; both 
jaws with five rows of large, triangular, serrated teeth, those in lower 
jaw narrower, about 34 in each row; first dorsal somewhat behind 
peetoruls; caudal fin large and strong, Color leaden gray; tips and 
edges of pectorals plait. One of largest of sharks, reaching a length 
of 30 feet, It is found in all temperate and tropical seas, and 15 ocea- 
sionally taken both in the Atiantic and Pacific. One caught near 
Soquel, California, was about 80 feet lone and had a young sea lion, 


o 


| 80.194. ELASMOBRANCHIATE FISHES—JORDAN AND FOWLER. — 695 


I x 





| weighing about 100 N, | in its toad: aren and Evermann. ) 

A large pair of jaws is preserved in the museum of the Imperial 

University, taken somewhere off the east coast of Hondo. near Misaki. 

| This constitutes the only record of the species from Japan. 

LN (capyepies, an old name of Cureharias lamia and of other man- 
eating sharks.) 





| Family XI. CETORHINIDZE. 
3ASKING SHARKS. 


Sharks of immense size with the gill-openings extremely wide, 
extending from the back nearly to the median line of the throat, all of 
_ them in front of the pectorals; mouth moderate, the teeth very small, 
numerous, conical, without cusps or serratures; no nictitating mem- 
brane; spiracles very small, above the corners of the mouth; first dorsal 
large, midway between pectorals and ventrals; second dorsal and anal 
small; caudal fin lunate, the upper lobe considerably the larger; 
eandal peduncle keeled; pectorals and ventrals large. Brain very 
| small. A single genus, with probably but one species; the largest of 
living fishes, wellness and inhabiting the northern seas. 


aio OR Bilaiiville. 


? Tetroras RAFINESQUE, Caratteri, 1810, p. 11 (angioed). 

Celorhinns BLAINVILLE, Journ. Phys., 1816, p. 264 (giimneri—marünus). 

Seluche Cvyier, Règne Animal, Ist ed., 1817, p. 129 (maximus). 

Polyprosopus Coven, Hist. Brit. Fish., I, 1861, p. 67 (rashleighanus=marimus). 

Hannovera VAN. BENEDEN, Ball. Ae. Roy. Belge, N NNT, 1871, p. 504 teurata, 
fossil). 


The characters of the genus are included above. 

(xyros, whale; diry, a shark (Squatina), from £r. a file or rasp, 
the rough skin of this shark being used for polishing wood and 
marble.) 

23. CETORHINUS MAXIMUS (Gunner). 


UBAZAME (OLD WOMAN SHARK); TEGUZAME (LONG-NOSED SHARK); 
BAKAZAME (FOOLISH SHARK); ZOZAME (ELEPHANT SHARK). 


Spudus marinus GuxNER, Trondhjem, Selskabskr.. 111, 1765, p. 33; Coast of 
Norway. 

Selachus macinis Storer, Fish. Mass., 1867, p. 220. 

Selache marimus GÜNTHER, Cat. Fish., YIH, 1870, p. 894 

Cetorhinus maximus Jonnas and GiupEgr, Synopsis, 1883, p. 31.—Jorpan and 
EVERMANN, Fish N. M. Amer., I, 1896, p. 5L. 

Squalus guunerianus BuaiNViLLE, Journ. de Phys., 1810, p. 256 (Guter Gunner). 

Squaius pelegrinus BLAINVILLE, Journ, de Phys., 1810, p. 257; Europe. 

Squalus homianus BLAINVILLE, Journ. de Phys, 1810, p. 257 (after Everard 
Home). 

Cetorhinus shaviamis BuaiNvILLE, Journ. de Phys., 1816, p. 264 (after Shaw). 
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Squalus isodus SAVERIO Macri, Mem, della R. Ac. Sci. Napoli, T, 1819, p. 55, pl. x, 


fig. 1; pl. n, fig. 2; Naples. i 
Sguulus elephas Le SUEVR, Journ. Ac. Nat. Sei. Phila., IT, 1821, p. 945; New 


Jersey. 
Squalus cetaceus Gioxow, Cat. Fish, 1854, p. 6; Norway. 
Squalus rashleighanus Coven, Trans. Linn. Soe., NIV, 1825, p. 91; Cornwall (a | 


monstrosity). 
Acanthias blainvillei Carerto, Plagiostom:., 1, 1866, p. 2i 
Polyprosopus macer Covert, Hist. Brit. Fishes, 1861, p. 67; England. 

Head small: snout blunt; eyes small; teeth in 6 or 7 rows in each] 
jaw, about 200 in each row. Gill-rakers slender, long and close set;t 
resembling whalebone. Body rugose, the skin very rough with small] 
spines. First dorsal large. triangular, over the space between pectori 
vals and ventrals; second dorsal much smaller, rather larger than analil 
pectorals long: tail large. Largest of the sharks, reaching a length of) 
nearly 40 fect. (Jordan and Evermann.) 

Found in Arctic seas and occasionally off the coast of Japan. — It isi 
figured by Dr. Matsubara in the colored plates of The Principali 
Aquatic Animals of Japan, under the name of © Ubazame.” No speci- 
mens were seen by us in Japan. 1 

Uuavimus, greatest.) l 


Family XH. RHINEODONTIDÆ. 


WHALE SILARKS. f 


Very large sharks, formed much as in Cetorhinus, the caudal hinate, 
with well-developed lower lobe and a keel on each side of the tail. 
Origin of first dorsal in advance of ventrals: second dorsal small, 
opposite anal; no spines, no nictitating membrane, snout broad and 
flat: eyes very small: spiracles very small, mouth and nostril nean 
extremity of snout. Teeth conical, or with a heel at base, very small 
and numerous. Gill-openings wide, the last one above the base of 
the peetorals, Species very few, mostly in the Pacific. 


22, RHINEODON Smith. 


thincodon AXpREW Symi, Tllustr. S. Afr. Fishes, 1837 (typicus). 
Mieristodus Gitu, Proc. Ac. Nat. Sci. Pnila., 1865, p. 177 (punctatus). 
Rhinodon GÜNTIER, revised spelling (typicus). 


Teeth conical, very small. Characters otherwise included above. 
(piv, snout: 0607s, tooth.) 


24. RHINEODON TYPICUS Smith. 


? Rhineodon typicus Sven, Hlustr. S. Afr. Fish, 1837; Cape of Good Hope. 

? Micristodus punctatus Git, Proc. Ac. Nat. Sei. Phila., 1865, p. 167; Gulf o 
California. 

Rhinodon pentalincatus Kirsnixovvg, Zool. Anzeiger, Noy, 25, 1891, p. 694; Capt 
Tnubo, Japan. : 
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_A gigantic shark from Japan has been described by Dr. Kishinouye 
under the name of WAinodon pentalincatus. It is apparently a species 
of Rhincodon, but it is impossible to say whether it is different from 
Rhineodon typicus ov Rhincodon punctatus, oy whether these two 
nominal species differ from each other. 2AJnecodon typicus is widely 
diffused in the tropical seas and has been lately taken in Floride 
record having been published by Mr. Barton A. Bean. Itis probably 
the only species of the genus. The following is Dr. IKishinouyes 
description: 

Head flat, blunt; eyes very small, situated on sides of head near 
margin of colored area; nictitating membrane wanting; mouth nearly 
straight, terminal; a labial fold runs from nostril to corner of month 
on upper jaw, and shorter fold from corner of mouth on lower jaw: 
teeth very minute, numerous, nearly equal in size and shape, each 
acutely pointed, laterally compressed, and with au ellipsoidal root; 
band of teeth in upper jaw curved a little, each end of band with a 
detached group of teeth, hand in lower jaw crescent-shaped. and in 
each band arranged ina great many transverse rows, about 300 in num- 
ber, middle part of band with 16-30 teeth in one row; nostrils at 
anterior extremity of head, and opening at labial boundary of mouth. 
Gill-openings 5, very wide, the second pair widest. measuring 56 em., 
last pair most narrow, opening above base of pectorales, where body is 
very broad and high. Spiracles nearly same size as eye and on the 
same level. 

Skin fine grained, except five longitudinal smooth bands, one dorsal 
median, two pairs lateral; ventral lateral band seems to be continuous 
with keel on each side of tail. 

First dorsal fin inserted alittle behind middle of body: second dorsal 
fin very small; anal very small, just below second dorsal: pectorals 
large, strong; ventrals inserted below first dorsal; caudal large. lunate, 
its ventral lobe well developed; clasper simple, with dorsal groove. 

Color grayish brown, with round white spots and transverse binds, 
ventral side colorless; round white spots small and crowded near ante- 
rior end of body. gradually larger and fewer backward; caudal. second 
dorsal, ventrals, and anal destitute of white markings. 

Length at present S00 cm., in circumference behind pectorals. 465 
em. (stuffed specimen), but when fresh measuring nearly 1.000 em. 

Taken in a drift net June 10, 1901, off Cape Inubo: now in the col- 
lection of Tsurutame Oseko of Asakusa Park, Tokyo. — (Kishinouye.) 

The Japanese form is- known only from the example described 
above. When taken it was covered with many sucking fishes (Ae%eneis), 
and one, besides an oak pole, was taken from its stomach, It 1s 
said to differ from RAinodon typicus Smith and Mieristodus punctatus 
Gill in the form of the teeth and the labial fold. Bat it is impossible 
o distinguish species m this genus until its members are better known. 

(typicus, typical.) 
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Order DI TECTOSHORIDPIME 


Caleareous lamelke arranged in one or more concentric series or 
rings about a central axis in each vertebra. Spiracles present, Anal 
fin wanting. Dorsal fins 2, with or without spine. As here under- 
stood, the order Zectospondgl? includes the sharks of the groups called 
Cyclospond uli and Tectospondyli by Hasse. The vertebra in the order 
of Rays show similar structures, and it is probable that from sharks 
of this group the Rays are descended. 

(récrcov, builder; &zoróvAos, vertebra.) 


FAMILIES OF TECTOSPONDYLI. 


a. CycLospoxpyii: Vertebrie with ealeareous lamelle arranged in a ring about the 
central axis; pectoral fins normal, not expanded or deeply notehed; anal fin 
absent; spiracles present, no nietitating membrane; gill-openings before pec- 
torals; caudal bent upward, lower lobe little developed. 

b. Dorsal fins each provided with a stout spine, first dorsal far in advance of 
VENTS: cc ccc kone A ee SQUALIDE, NIT, 

bh. Dorsal fins without spine, first dorsal over or in advance of ventrals. 
c. Snout not produced in form of a saw; no barbels; first dorsal much before 
vontrals;sskinmoderatelsaous ee DaAraTHD.E, NIV. 
ce, Snont produced in along, flat blade, with sharp, saw-like teeth on each side; 

a pair of barbels below snout; first dorsal before ventrals. 

Prisriopnormp.r, XV. 
aa. Trerosponpyni: Vertebrie with caleareous kunellie ranged in several concentrie 
series or rings about a central axis; pectoral fins very large, expanded hori- 
zontally, and extended forward at base in front, giving body the form of the 
flattened disk of rays; anterior extension separated from neck by a deep noteh, 
in which gill-opemngs lie; no anal fin; dorsal fins small, posterior; mouth 
Droad, anterior 22.12... 9 eee eee SaovamINIDEE, XVI, 


Family AII. SQUNTZEIDNP? 
DOG-FISH ES. 


Body more or less elongate. Head depressed. Eyes lateral, without 
nictitating membrane. Mouth inferior, rather large, arehed, a deep 
groove on each side, Teeth compressed, variously formed. Nostrils 
inferior, separate; spiracles rather large; gill-openings moderate, all 
in front of the pectoral fins. Dorsal fins 2, each armed with a spine; 
the first dorsal in front of the ventrals; anal fin wanting; eaudal fin 
with the lower lobe small or obsolete, ventral fins inserted posteriorly, 
not much before second dorsal. Oviparous. Genera 6 or more; 
species about 15; rather small sharks, chiefly of the Atlantic. These 
sharks represent a comparatively primitive type. apparently not 
descended from any other existing Spunti. 


a, Body rather elongate; no fold of skin along side of belly; dorsal spines both 
directed backward, 
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b. Upper teeth simple, without smaller ensps at base. 

c. Teeth alike in both jaws, subquadrate, each with a nearly horizontal 

oblique cutting edge and a point directed outward 2...2. x Aqualus, 23, 

ce, Teeth unequal; upper teeth erect, with a single cusp; lower teeth more 
or less oblique, points directed outward; dorsal spines not hidden. 

d. Seales leaf-shaped, with a strong midrib, and sometimes a lateral rib on 

each side, attached by a peduncle; dorsal spines strong. 
| Lepidorliinus, 24. 
dd. Scales not leaf-shaped and not pedunclate at base. 
c. Scales not imbricate, each of three or four radiating spinules; dorsal 


SUES SURO eosodüden SM CO ace ae EDITO Ae Deania, 25. 
ee. Scales imbricate, cach with three or more strong ribs, each ending in 
a spine, the middle strongest; dorsal spines short....... Zameus, 26, 


bb. Upper teeth each with 1 or 2 small cusps at base on each side. 
1 ] 
f. Teeth unequal, upper erect and tricuspid, lower oblique. 


D7 


Jitiopterus, 27. 
Jf. Teeth equal, very small, aud tricuspid in both jaws. Crntroseyllium, 28, 


28. SQUALUS Linneeus. 

Squalus ViNN vs, Syst. Nut, N, 1758, p. 233 (acanthias, first species named; 
includes all sharks), 

Squalus RAgrNESQUE, Caratteri di Aleuni Generi, 1810, p. 13 (veanthins and nyato; 
first restriction of the name Squalus to species with spiracles and without 
anal fin). 

Aeanthorhinus DuaiNv ILLE, Journal de Physique, 1816, p. 263 (acanthias), 

aleanthias Risso, Hist. Nat. Eur. Mérid., IIl, 1826, p. 131 (aeanthias). 

FEntoxyclirus Giru, Proc. c. Nat. Sei. Phila., 1862, p. 496 (gato). 

Body rather slender. Mouth little arched, with a long, straight, 
deep. oblique groove on each side; no labial fold. Teeth rather small, 
all simple, equal in the two jaws, their points so much turned aside 
that the inner margin forms the cutting edge.  Spiracles rather wide, 
just behind the eye. Fins moderately developed, the first dorsal larger 
than the second. much in advance of the ventral fins, which are behind 
the middle of the body, although im advance of the second dorsal. 
Dorsal spines strong, not grooved, Tuil scarcely bent upward. Small 
sharks, abounding in the temperate seus. 

(squalus. shark, a word cognate to the Greek pady.) 


25. SQUALUS MITSUKURII Jordan and Snyder, new species. 
TSUNOZAME (HORN SHARK); TSUNOCGIS (HORNY. MISI). 


Squalus mitsukurii Jorvas and Sxyper, Check List, 1901, p. 129; Misaki, 
name only. 

Head about 43 in body: width of head 14 iu its length; snout 2, 
interorbital space 2; width of mouth 24; tip of snout to mouth 2; eye 
9$ in interorbital space. 

Body moderately elongate, tail tapering moderately behind. Head 
broad, depressed, flattened above; snout pointed in profile, when viewed 
from above angular, tip rather broadly rounded, and upper surface 
flattened; eyes rather large. lateral, a little nearer tip of snout than 
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first eill-openiug; now very broad, slightly cur Tm a deep labial 
fold at each eomer; lips thin: teeth moderate, forming a cutting edge? 
in each: jaw; nostrils rather large, inferior, while nearer eye than tip 
of snout they are nearer the latter than Deni interorbital space is 

broad, very elevated, flattened more or less like upper surfuce of head, 

The spiracles large, directly behind eye. Gill-openings in front of 

base of pectoral. 

body everywhere finely ronghened, 

Origin of first dorsal spine a trifle nearer tip of snout than that of, 
second dorsal; first dorsal spine is three-fifths height of tin; spine of 
second dorsal three-fourths height of fin; pectorals large, smaller thant 
head. reach. beyond base of first dorsal, emarginate behind; ventrals 
nearer second dorsal than first; caudal broad, lower lobe rather long. 
Caudal peduncle rather long, with a pit at base above. Lateral linei 


EUM 


indistinct along side. | 
Color in aleohol gray above, white beneath; upper surface of pees | 

torals and ventrals grayish. D 
Length 254 inches. 





Fic, 3.—SQuALUS MITSUKURII. E : 


Type No. 7184, Ichthyological Collections, Leland Stanford Junior 
University Museum. Locality, Misaki. 

Coasts of Japan, generally common from Hokkaido as far south- 
ward as Formosa. Numerous large adults taken at Misaki, one of 
ihem the type, a female, Several embryos were also obin dl part 
of them from this specimen. A young example was also obtain 
from near Aomori in Tsugaru Straits, and another one, probably of 
the same species, from Formosa. Specimens are in the Imperial Mud 
seum from Kagoshima, and Boshu in Awa near Misaki. These are 
recorded by Ishikawa" as sleunthius rulyaris and 2L. (gatus, but thé 
two specimens ure alike. 

(Named for Prof. Kakichi Mitsukuri, who was present with Messrs. 
Jordan and Snyder at Misaki, when the type was taken.) 


24. LEPIDORHMIN US Bonaparte. 


Lepidorhiuns BoxarAxTE, Selach. Tab. Analyt., 1836, p. 9 (squamosus). 
Seymuodon Boecacr and CAPELLO, Proc. Zool, Soe. pe 1864, p. 263 (ringens). 
Machephilus Jouxsox, Proe. Zool. Soe. Lond., 1807, p. 713 (dwnerili). 


This genus is close to Centrophorus, — in the form of t é 
scales, which are leaf-shaped and pedunculate, with a strong mediar 
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keel which ES ina point. The sm Japanese species belongs T 
the subgenus Sc ymnodon. characterized by the presence of three keels, 
‘the scale ending in three points. 
| (Aezis, Ec. pivy, shark.) 


26. LEPIDORHINUS FOLIACEUS ( Günther). 


Centrophorus foliaceus Gtxturr, Deep Sea Fishes, Challenger, 1887 
fig. A (off Enoshima). 


Head 42 in E width of head 14 in its length: snout 31; inter- 
orbital space 2; width of mouth 24; snout to mouth 13: space between 
‘spiracles 3; — e about 1$ in interorbital space. 

Body rather elongate, tail tapering. Head elongate, depressed, 
‘broad; snout broad, flattened, tip broadly rounded; eyes large, lateral, 
nearer snout than gill-openiug; mouth rather small. slightly curved, 
with deep labial fold at each corner; lips thin; teeth forming cutting 
edges in jaws, those in lower jaw with several small eusps: nostrils 
‘large, inferior, nearer eye than tip of snout. and nearer latter than 
mouth; interorbital space broad, flattened. Spiracles large, round, 
Space between one and one-half in interorbital space. Gill-openings 
ow, in front of pectorals. 

The body covered with large leaf-shaped scales, 3 pointed, keeled in 
front and on a pedicle; they are large on trunk, both above and below, 
Pu especially enlarged. in front of first dorsal. 
| 
| 
| 


» qe 5, pl. rm, 


Both dorsals provided with sharp spines, with only the us exposed; 
origin of first dorsal nearer tip of snout than base of second, and a short 
distance behind base of peetoral; pectoral short, truncate, less than 
two in head; ventrals small, in front of second — nearer tip of 
caudal than tip of snout; caudal four and one-fourth in body. Caudal 
peduncle short, its depth three in interorbital space. 

; Color in alcohol uniform gray brown, edges of nostril and lower 
lips blackish. 

Leneth 144 inches. 
| Described from a specimen from Misaki, taken in deep water by 
K. Aoki. 

Deep waters off Japan, known only from off Enoshima and Misaki 
im Sagami Bay. Our specimen is from near Misaki. 
| (foliaceus, leat-like.) 


| 25. DEANIA Jordan and Snyder. 

Deania JonpAN and Sxyper, Proc, U. N. Nat. Mus., XXV, 1902, p. 80 (eglantina). 
| Scales minute, villous, each star-like, and with three or four long 
deints. The skin velvety to the touch. Snout long, flattish. Dorsal 
Pines strong. In other regards similar to Centrophorus, but the 
iquamation quite different, 

(Named for Prof. Bashford Dean, of Columbia University. in recog- 
ition of his researches in sharks, those of the present genus among 
thers.) 
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27. DEANIA EGLANTINA Jordan and Snyder. 





Prania eglantiua JORDAN and. SNYDER, Proe. U. S. Nat. Mus., XXV, 1902, pg 
Totomi Bay. 


Head 33 in length; depth about 92; snout about 2 in head; eye 4$; 
2$ in snout; 2 in width of snout; 22 in space from tip of snout to 
mouth; space between spiracles 13 in width of snout. 

Body rather elongate, slender: scales each with short. bush.like | 
spines, with two small prickles on each side, whole body having a kind) 
of hairy appearance, 

Head large, greatly depressed; snout long. depressed, broad; eyes 1 
large, lateral, anterior margin nearer tip of snout than gill-opening; » 
skin around eyes more or less loose, free; nostrils large, on lower «ide 
of snout laterally, about midway between tip of snout and eye; mouth | 
opening below posterior part of eye, r: ther broad; lips moderately ; 
fleshy: teeth small, compressed, with a small basal cusp; spiracles | 
rather large, nearer eye than first gill-opening, space between a little 
more than length of snout. Gill-openings in front of base of pectoral, | 
largest about half eye. 





FiG, L—DEANIA EGLANTINA. (t, upper jaw; b, lower jaw; e, seale anuch enlarged, ) 


Dorsal fins each with a spine, base of first a little behind tip of 
peetoral, rather short, sharply pomted, and projecting little above 
skin: second dorsal spine nearly as high as tin, upper half exposed | 
pectorals about equal to snout: ventrals small, posterior, entirely 
in front of second dorsal spine; caudal elongate, lower lobe little 
produced. 

Color im spirits, uniform grayish-brown. 

This description from the original type, a young female from Totomi 
12 inches in length, dredged by the U. S. Fish Commission steame 
alit ross. 

(eglantinus, the brier rose.) 


26. ZAMEUS Jordan and Fowler, new genus. 


Zanwus JORDAN and Fow ier, new genus (squamulosus). 
Dorsal fins each with a smalt, partly concealed spine: no anal fin 
mouth wide, httle arched; a long, deep, straight, oblique groove Oi 


| 


1 
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ach side Pomel: Noo E a eer jw JN Sid the points mee 
nore or less Ed of backward; upper teeth erect, triangular or 
mecolate, with a single cusp. No nietitating membrane; spiracles 
ride behind the eye; gill-openings narrow; seules not leaf- shaped, nor 
edimaeulate, each xii a strong median keel and two or more lateral 
eels, each of these ending in a spine. In Centrophorus, the nearest 
slated genus, there is no midrib to the scales, which are nearly 
nooth. In Centroscymnus the scales are smooth with a depression 
tthe base. Small sharks, living in deep water. 

(zame, shark, in Japanese.) 


28. ZAMEUS SQUAMULOSUS (Giinther). 


| Centrophorus squamiulosus Gtxtuer, Deep Sea Fish, Challenger, 1887, p. 5, pl. n 
lig. B; Enoshima. 


| Snout mueh produced, mouth nearly midway between first gill- 
pening and end of snout; labial fold extends a little way along mar- 
ius of mouth; upper lip fringed; distance between nostrils two-fifths 
flength of preoral portion of snout. Seales tricuspid, with a median 
eel, and so minute as to give a velvety appearance to skin. First 
ors al small, its base (without spine) shorter than that of second, nearly 
ne-sixth of distance between two fins; spines very small, So 
wojecting beyond skin; pectoral short, with lower angle rounded, not 
rodueed: extremity of ventral fins below end of second dorsal. Uni- 
orm deep black. Length, 27 inches. Ott Tnosima, Japan, Station 
32 (Challenger) in 345 fathoms. — (Günther.) 

Coasts of Japan, in rather deep water. Known only from Sagami 
jy, about Enoshima (misspelled Inosima by Günther) and Misaki. 
rhere our specimen was taken. 

(sguumulosus, with small scales.) 


EO ENESTGIRIVTE LH EUIS Rafinesque. 


Etmopterus RAFINESQUE, Caratteri di Alenui Generi, 1810, p. 14 («culeatus). 
Spinus Cuvier, Règne Animal, Ist ed., 1817, p. 129 (acanthias and spina). 
Spinax MëLLER and HENLE, Plagiostomen, 1838, p. 86 (spina). 
-leanthidivin Lowe, Proc. Zool. Soc. London, 1839, p. 94 ( pusillum). 


Mouth little arched. Teeth of lower jaw with the point so much 
urned aside that the inner margin of thetooth forms the cutting edge; 
pper teeth erect, each with a long, pointed cusp and 1 or 2 smaller 
nes on each side; spiracles wide. 

Small sharks of the warm seas, living in deep water, and nearly black 
1 color. 

(erpuayer, an aorist from r£jo/c, to cut; WTEPOY, fin. the original 
ype having frayed fins.) 


Proc. N. M. vol. xxvi—02——_43 
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29. ETMOPTERUS LUCIFER Jordan and Snyder. 
BOZUZAME (PRIEST SHARK). 
Fhnopterus lucifer JORDAN and SNYDER, Proc. U. S. Nat. Mus., AX V, 190: S 
(Misaki). 

Head 4$ in length; depth about T; snout about 23 in head; eye 53 
in head: 2 in snout; 2,4 in width of snout; 2r in space from pool 
snout to mouth; space between spiracles 25 in width of snout. 

Body moderately elongate, rather robust, with slender cauda. 
peduncle; scales forming longitudinal striae above, abruptly ane 
sharply separated on sides from lower surface, which is evenly rough, 
with fine shugreen. 

Head large, thiek, rather short; snout short, thick, more conve 
below than above, also with many pores; eyes moderate, lateral, ante: 
rior margin midway between tip of snout and spiracle; skin abow 
eyes, more or less loose, free, upper eyelid overlapping and forming 
a pit in front; nostrils very large, kuteral: mouth opening below poste! 
rior portion of eye, broad: lips rather thin; teeth small, compressed 
each of those im upper jaw with two sharp. basal cusps; spiracle. 





Fia. 5,—ErTMOPTERUS LUCIFER, «t, upper jaw; b, lower jaw. 


large, nearer eye than first eill-opening, spice between 11 in suont 
Gill-openings in front of base of pectorals, rather short. 

Dorsal fins each with a spine, base of first a little before tip of pec 
toral, short, sharp, pointed, projecting little above skin; second dorsi 
spine not as high as fin, much larger, longer than first, the greate 
portion exposed. and nearly a third greater than snout: ventrals moc 
erate, entirely in front of second. dorsal; caudal elongate, lower lob 
little produced. 

Color in spirits, dark grayish-brown, lower margin of ‘udal 
together with marginal portions of all other fins, very pale brown. 

Length, 12 inches. 

Type No. 6862, Ichthyological Collections, Leland Stanford Junic 
University, Locality, Misaki. From the collection of Capt. Ala 
Owston. . 

Some 30 others of the same species were obtained off Misaki on lon 
lines handled by Mv. Kumakichi Aoki, assistant to Professor Mitsukur 

The pale areas on the side of the belly cover a glandular substanci 
suid to be luminous in life. 

(Faw, light: fero, to bear; the thickened skin of the belly said to } 
translucent. ) 
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28. CENTROSCYLLIUM Müller and Henle. 


Centroscyllium MÜLLER and WEN Le, Systematisehe Beschreibung der Plagiostomien, 
1838, p. 191 (tubricii). 

Teeth equal in both jaws, very small, straight, pointed, each with 1 

r 2 smaller cusps ou each side at base; mouth crescent-shaped, with a 

straight, oblique groove at its angle; spiracles moderate; gill-openines 

rather narrow; dorsal fins small, each with a strong spine; the second 

dorsal entirely behind the ventrals. 

| («évrporv. spine; KvAXLOY, SNeyl iui an allied genns, from KANo, 

to rend or tear to pieces.) 


30. CEN TROCYLLIUM RITTERI Jordan and Fowler, new species. 


; Head 5$ in length: snout about 53 in head; interorbital space 2; 
"dth of mouth 2; eye about 5; space between spiracles 24; pectoral 
about 2. 


snout short, very broad, flattened above, rounded; eve large. near 
snout; nostrils large, inferior, midway between tip of snout aud eye; 





Fiu. 0.—CENTEOCYLLIUM. RITTERL. 






mouth distant from tip of snout a space equal toa trifle more than 
interorbital width; teeth very sharp, tricuspid, alike both jaws: lips 
rather thin, a labial fold at corners of mouth; interorbital space broad, 
greater than space between spiracles. Spiracles large, superior, 
behind eyes. 

Body covered with small, single prickles, scattered, though not pres- 
ent on lower surface of snout, small on lower abdominal surface. 
Head with Inany pores, expecially en lower surface of snout. 
| First dorsal spine smaller than second, slightly more than half 
height of fin; second dorsal spine long, curved, but not quite to tip of 
fin; origin of first dorsal nearer that of second than the tip of snout, 
inserted well behind pectoral; second dorsal nearer first dorsal than 
tip of caudal, tip of fin anteriorly not extending for more than half 
the space between its base and origin of upper caudal lobe; pectoral 
fins broad, short, about equal to width of snout in front of eyes: ven- 
trals small and entirely in front of second dorsal; caudal moderate, 
less than space between two dorsal spines. Caudal peduncle long, 
rather slender, thick, flattened above and below. Lateral line with 
pores, rather far apart, running superiorly in front and along sides. 


7 | 
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Color, uniform dark gray-brown, blackish below, in front, fins all] 
more or less broadly edged with whitish, Length 16$ inches. 
Type No. 1185, Tehthyological Collections, Letand Stanford Junior 
University Museum., Locality, Misaki. | 
This species is known to us from 2 examples obtained at Misaki. 
It ditlers from €outroseylli mn fabricii, the only other species of the! 
genus, in having the caudal peduncle much longer and more slender; l 
and in the shorter pectorals, which do not reach to below the fit 





dorsal. 

(It is named for Dr. Willian Emerson Ritter, of the University of. 
California, in recognition of his excellent w ork on the Tunicates and 
Enteropneustans of the Pac ific Ocean.) 


Family XIV. DALATILD AS. 
SCYMNOID SHARKS. 


Sharks with no anal fin and with two dorsal fins, each without spine; 
gill-openings small, entirely in advance of sesion mouth but little 
arched: a long, deep, straight, oblique groove on each side; spiracles 
present. Ovyiparous, the eggs without horny case (at least in Somieio 
sus). Vertebrie eyelospondy lous. The absence of dorsal spine chiefly 
distinguishes this family from the Sgualidæ, of which these are somes 
what degenerate allies. Sharks mostly of the North Atlantic, some ot 
them reaching a large size. 

a DarnaTIN E: First dorsal well behind ventrals; upper teeth small, pointed, lower 
muchdlargersüvanpgnlar-----— æ æ æ æ æ æ Dalatias, 29. 
aa. SoMNiosiN.E: First dorsal much in advance of ventrals. 

b. Upper teeth narrow; lower quadrate with a horizontal edge ending in a 

point directed outward; body very robust, fins very small, dorsals about 
equal; skin moderately rough- - e E Somuiosus, 30. 


29. DALATIAS Rafinesque. - 


Pulatias RarixEsQUE, Caratteri di Alcuni Generi, 1810, p. 13 (sparophagus; 
description very incorrect). 

Seymnus Cuvier, Règne Animal, Ist ed., 1817, p. 130 (lichia; preoccupied in 
insects). 

Seynimorhinus Bonaparte, Cat. Pesci. Europ., 1836, p. 16 (lichia). 

Mouth transyerse, a deep straight groove at each angle. Teeth in 
jaws close set, the upper small, pointed; the lower much larger, dilated, 
erect, triangular, not very numerous. Skin uniformly covered with 
minute scales. Two short dorsal fins, without spine, the first at s 
considerable distance from the ventrals; no anal fin. No membrana 
nictitans. Sptracles wide. Gill-openings narrow. |, (Günther.) 

(Sakos, torch, the name unexplained.) 


9194. ELASMOBRANCHLATE FISHES—JORDAN AND FOWLER. 687 





31. DALATIAS LICHA (Bonnaterre). 
YOROIZAME (ARMOR SHARK). 

Squaleus licha* BoxxarERRE, Encycl. Iehth., 1788, p. 12 (after La Liche ou 
Gatto, Proussonet, Mem. Ac. Sci., 1788, p. 677; “Le Cap Dréton," in south- 
ern France). 

Seyinnorhinus licha GARMAN, Deep Sea Fishes, 1899, p. 31. 

Squalus americanus GMELIN, Syst. Nat., 1758, p. 1503 (after Broussonct, “Cap 
Bréton”’ being assumed to be in Nova Scotia). 

Acanthorhinus americanus BLAINVILLE, Fauna Francaise, 1823, p. 63, pl. xv, fig. 2. 

Squalus niewensis Risso, Ichth. Nice, 1810, p. 45, pl. tv, fig. 6; Nice. 

Dalatias sparophagus RAFINESQUE, Caratteri di Aleuni Generi, 1810, p. 13; 

Palermo (description very incorrect, but. certainly referring to this species). 
Seymnus lichia Cuvier, Règne Animal, 1st ed., 1817.—Dvx£gir Elasmobranches, 
1870, p. 452; Mediterranean, —Gé run, Cat. Fish, VITI, 1870, p. 426; Nice; 
Madeira (and of writers generally). 
Dalatias lichia Gray, Chondropt., 1851, p. 75. 

Snout rather projecting. anterior edge of mouth before front of eve; 
teeth of upper jaw narrow, lanceolate. close-set; lower teeth triangu- 
lar, margins somewhat convex and slightly serrate. Skin covered 
with a shagreen of fine, sharp, close-set spinous scales, First dorsal 
inserted nearer peetorals than ventrals by a distance equal to length 
of pectoral; second dorsal a little before posterior end of base of ven- 
trals; distance from second dorsal to beginning of caudal, 2$ in distance 
between dorsals. Color black. Length 650 mm. (25$ inches). 

This incomplete description is from a stuffed specimen’ in the 
Imperial Museum in Tokyo. The specimen, being hastily compared 
with Müller and Henle’s figure, showed no evident difference, though 
its relations may appear on close examination. 

Mediterranean Sea and neighboring waters, and, as above recorded, 
once taken in Japan. 

(licha, the meaning of the name unexplained.) 


SOmsOhNLOS US Le Sueur. 


Somniosus Le Suecr, Jour. Ac. Nat. Sei. Phila., 1818, 1, p. 222 (breripiuna = 
microcephalus). 
Leiodon Woon, Proe. Bost. Soe. Nat. Mist., Hl, 1847, p. 174. (echinatiun = micro- 


cephalus). 
Lwmergus Miter and Hexe, Phigiostomen, 1838, p. 93 (borealis = miero- 
cephalus). 


Rhinoscyumus Gitu, Proe. Ae. Nat. Sci, Phila., 1864, p. 264 (rostratus). 


Body thick and clumsy: mouth transverse. little arched, with a deep. 
straight groove running backward from its angle; nostrils near the 
extremity of the snout; jaw feeble; teeth in upper jaw small, narrow, 
conical; lower teeth numerous, in two or more series, the Dp s0 





a The name ticha, of the same date as s is much less — —Ó 
b Tshikawa, Prel. Cat., p. 61, as Seynmus lichia. 
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much turned aside that the inner margin forms a cutting edge, whic 4 
ix entire: spiracles moderate; no nictitating membrane; gill-openings - 
narrow: fins all very small, the ventrals between the dorsal fins; skin. 
uniformly covered. with minute tubercles. Tail short, much bent | 
upward. Eggs large, soft, globular, without shell, dropped in the 
ooze on the sea bottom. Species of the northern seas. 


(somnéosus, sleepy.) 


32. SOMNIOSUS MICROCEPHALUS Bloch and Schneider. 


Squalus microcephalus Broorr and Scuxemenr, Syst. Ichth., 1801, p. 155, northern 
seis. 

Somniosus nierocepliolus JORDAN and Eysermans, Fish North and Middle Amer; 
1, 1896, p. 57. 

Somniosus brevipinna LE Sveur, Jour. Ac. Nat. Sei. Phila., I, 1818, p. 122; Massas s 
ehusetts. 

Scymnus brevipinna Srorer, Fishes Mass., 1867, p. 235, 

Squalus borealis Scoressy, Aret. Reg., 1, 1820, p. 438, pl. xv, figs. 3 and 4; Arctie 
Ocean. 

Liamargus borealis Géxragr, Cat. Fish., VIIL, 1870, p. 426. 

Squalus glacialis Faber, Fische Isl., 1829, p. 25; Iceland. 

Squalus norwegianus BLAINVILLE, Faune Francaise, 1828, p. 61: Norway. 

Leiodon echinatum Woon, Proe. Bost. Soe. Nat. Hist., IT, 1847, p. 174. Massa- 
chusetts. 


Jody robust, rapidly tapering behind; greatest depth little more 
than one-fifth length; head somewhat less; mouth moderate, upper 
jaw with 5 rows of small, sharp teeth, which are incurved, lancet- 
shaped: lower jaw with 2 rows of broad, quadrangular teeth, divided 
in their centers by perpendicular ridge, directed outward, about 26 
teeth on eaeh side; fins small, first dorsal about as large as ventrals, 
larger than second dorsal: pectorals short. caudal short, bluntish. 
Length about 25 feet. Arctic seas south to Cape Cod, Oregon, France, 
and Japan. 

A huge, chnusy shark, not rare northward; an enemy to the whales, 
biting out large misses of flesh from their bodies. 

The only Japanese record is that of a large example, seen by Jordan 
and Snyder in the market of Tokyo, in June, 1900. Specimens from 
the Pacific have never. been compared with those from the Atlantic, 
and may belong to different species. ‘ 

(pos, small; «eda, head.) 


Family XV. PRISTIOPIIORIDZE. 


SAW SHARKS, 


Body elongate, covered with fine, smoothish scales, forming shagreen; 
snout produced iu a long, flat blade, with sharp teeth on each side pro- 
jecting at right angles, these of unequal lengths; a pair of barbels on 
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ower part of snout near its middle; teeth small, close-set, each with 
vsharp cusp on a broad base; nostrils inferior. with conspicuous valves; 
»yes large, no nictitating membrane: spiracles large; pectorals rather 
arge, distant from head; first dorsal in front of ventrals; second dorsal 
arge; no dorsal spine; no anal fin; gill-openings moderate, all before 
pectoral; lower caudal lobe narrow. Species few; found from Japan 
to Australia, resembling the saw fishes (Pristididæ) of the New World, 
but smaller in size and ditlerent in details of structure. 


31. PRISTIOPHORUS Müller and Henle. 
Pristiophorus M@uLpr and Hexre, Plagiostomen, 1838, p. 97 (cirratus). 


Characters of the genus included above. 
(zpiotis, saw, Pope, to bear.) 


33. PRISTIOPHORUS JAPONICUS Giinther. 


NOKOGIRIZAME (SAW SHARK); IIORADUKA (IIALBERD SHARK); 
DAIGIRIZAME (SAW SHARK). 
Pristiophorus cirratus SCHLEGEL, Fauna Japonica, Poiss., 1847, p. 105, pl. CXXXVII; 
Nagasaki.—Riciangpsox, Ich. China, 1846, p. 317.—Bierxer, Nieuwe Nalez- 
ing, Ichth. Jap., 1854, p. 128; Nagasaki (not of Latham, 1794). 
Pristiophorus japonicus GÜNTHER, Cat. Fish, VIII, 1870, p. 45; Japan.—Isim- 
Kawa, Prel Gat., 1897, p. 61; Sagami Bay. 


9 


Head a trifle less than 3 in body: tip of snout to eye 3} in head: 
greatest width of head 4% in its length; interorbital space 5$ in head; 
spiracle 23 in interorbital space; eye 13: pectoral 3 in head; height of 
first dorsal 44: caudal 23. 

Body elongate, moderately thick. Head small. except for elongate 
depressed snout, or saw, greatly depressed and flattened. both above 
and helow; saw rather broad, thin, becoming narrow at tip. truncately 
rounded; in each margin of saw a series of sharp teeth of uneven size, 
the larger with one, two, or three smaller between: on lower marginal 
surface of snont a single series of small, backwardly hooked teeth, 
each at some distance apart: in lower surface of suw, near edges, 
a pair of flattened tentacles about equal in length to width of head in 
front of eyes; teeth on edge of saw become smaller posteriorly and 
extend halfway in space between eye and first gill-opening: mouth 
broadly obtuse below posterior part and behind eye: teeth small, 
pointed, in many rows in jaws; nostrils area trifle closer together than 
corners of mouth, nearer latter than tentacles, or about in last third 
of space between; interorbital space more or less flattened, though 
there are slight supraocular ridges; eye elongate, lateral, placed less 
than its diameter posterior to nostrils. Spiracles very large, half the 
eye, placed directly behind its posterior margin. Gill-openings mod- 
erate, in front of base of pectoral. 

Entire body finely roughened. 
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Origin of first dorsal nearer tip of caudal than tip of saw, nearer 
origin of ventral than that of pectoral, nearer posterior margin of eye 
than second dorsal; two dorsals are similar, of about equal size, second 
with posterior part of its base midway between first dorsal and tip of 
nudal; pectorals large, broad, blunt, rounded, nearer origin of second | 
dorsal than tip of saw; ventrals behind first dorsal and nearer origin i 
of second dorsal than that of peectorals; caudal not very broad, upper 
lobe much broader than lower, whole fin a little more than space between’ 
dorsals. Caudal peduncle rather long, thick, flattened above and below, 
its least depth one and one-half in interorbital spaee. A lateral keel ¢ 
along each side of tail from ventrals to caudal inferiorly. No pores ; 
in lateral line. 

Color, pale gray-brown above; below, whitish. 

Length, 404 inches. 

This deseription from a large example from Aomori. | 

Coasts of Japan; our specimens from Aomori and Nagasaki, ther 
latter received from Mr. Yuhiro. A specimen is in the museum of , 
Aomori, taken at Ajigasawa on the Japanese Sea. 

The teeth are placed somewhat ditferently from those represented 
in Schlegel’s figure, but the species is doubtless the same. 


Family XVI. SQUATINID.A. | 
ANGEL SHARKS. 


Ray-like sharks. Body depressed and flat, the snout obtuse, the: 
mouth anterior; teeth conieal, pointed, distant; pectoral fins very 
large. expanded in the plane of the body, but not adherent to the side 
of the head. being deeply notched at the base; ventral fins very large; 
dorsal fins 2, small, subequal, on the tail behind the ventrals; no anali 
fin; caudal small; gill-openings wide, partly inferior, partly hidden 
by the base of the pectoral; spiracles wide, crescent-shaped behind 
the eyes; nostrils on the front margin of the snout, with skinny flaps; 
males with small prehensile appendages; vertebrae tectospondylous. 
A single genus among living forms, with but one species certainly 
known: a small shark of singular appearance, found in most warmı 
seas. In appearance, as in strueture, this family is strictly interme- 
diate between the sharks and the rays. Its nearest living allies are 
probably the Dalatiide., 


39. SQUATINA Dumeéril. 
ANGEL FISHES. 


Aquetina DexEmL, Zool. Analyt., 1806, p. 102 (angelus=squatina). 
Rhina Ravixnesque, Caratteri Alcuni Nuovi Generi, 1810, p. 14 (squedina ). 
Rhina Woes, in AvovsrE DomériL, Elasmobranches, 1870, p. 464 (squeatina). 


Characters of the genus included above. 


T 
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(squatzna, the ancient name, m to the English words “skate” 
| and “squat.”) 


54- SQUATINA JAPONICA Bleeker. 


|. TEGAIZAME (CANOPY-SHARK); KASUZAME (CHAFF SHARK); 
| KOROZAM E. 


l Squatina vulgaris SCuLeGEL, Fauna Japonica, Poiss., 1850, p. 305, pl. exxxvt; 
! Nagasaki (not of Risso). 
Squatina japonica BLEEKER, Act. Soc. Sci. Indo. Neerl., 1857, HI, Japan, IV, p. 
40; Nagasaki. 
Rhina squatina IsurkAwa, Prel. Cat., 1897, p. 61, Tokyo (not of Linnæus). 

Head 5 in length; space between spiracles 14 in head; interorbital 
space, 21; eye 3$ in interorbital space. 

Body broad, flattened, width of disk equal to one and five-cighths 
total length. Head very broad, flattened, its length a trifle more 

| than two-thirds its width; snout very broad, short, obtuse, projecting 

very slightly beyond mandible; eyes small, a little closer together 
than spiracles, direeted upward; snout well separated from mouth 

' below by a deep furrow; jaws with about three rows of sharp, pointed 
teeth, upper projecting slightly beyond mandible; lips rather broad, a 
flap at the eorner of mouth; inferior margin of head with a narrow, 
thin flap; nostrils closer together than eyes, on edge of snout in front; 
interorbital space broad, concave, this concavity extending to poste- 
rior part of head. Spiracles less than eye, and about diameter of 
latter distant. Gill-openings very large, septa with broad dermal 
laminw crowded together before base of pectoral. 

Above rough, especially along edges of dorsal and caudal; down 
middle of back a series of small, sharp tubercles; a number of small 
tubercles over eye between nostrils above; lower surface of body per- 
fectly smooth, with exception of anterior borders of pectorals and 
ventrals and lower surface of tail. 

Dorsals small, of about equal size, first just behind tips of ventrals, 
second about midway between origin of first and origin of upper 
caudal lobe. Pectorals with length of base about one-half of length 
of anterior margin, the latter not equal to breadth of head; ventrals 
from their origin to tip behind, shorter than anterior edge of peetoral; 
eaudal about half head; tail broad at first, then tapering, its width in 
front not equal to space between outer flues of spiracles, 

Color in alcohol gray-brown above, marked with very numerous, 
small, dark spots, so that lighter color between forms a reticulated 
network; toward edges of fins spots become smaller and crowded: 
dorsals and caudal with a few. indistinet, dark spots: lower surface of 
body creamy; outer edges of pectorals, deep gray-brown, blackish 
posteriorly, also some brown spots about bases of. former, on breast, 
throat, a large bloteh before the vent, and two streaks down tail. 


T 
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This description is from specimens obtained at Kobe and Nagasaki, 
where it is abundant. 

Coasts of Japan, common southward. 

Duméril unites the Japanese species with the European Squatina 
aculeata, While Dr. Günther unites both with Syuatina squating. The 
several species of this genus, if really distinet, have yet to be defined. 


Order iM TEA TONDE 
THE RAYS. 


Gill-openings inferior. slit-like, 5 in number; spiracles present; no 
anal fin; dorsal fins, if present, inserted on the tail; body typically 
disk-like, broad, and flat, the margin of the disk being formed by the 
expanded pectorals; tail comparatively slender, the caudal fin small or 
wanting. Vertebræ eyclospondylous. With the exception of the 
Rajidy, most or all of the rays are ovovivipurons. 

(Paros, a ray; etos, likeness.) 


a, NARCURA. Tail comparatively thick, with 2 dorsals and a caudal fin; no serrated 
candal spine, 
b. Snout not saw-like. 
e. Klectrie organs absent; skin not perfectly smooth. 
d. Species ovoviviparous; young developed within body of parent; disk pass- 
ing gradually into long, stout tail; peetorals not extending to snout. 
RinNopatinm, XVII, 
dd. Species oviparous; eggs deposited in quadrangular, leathery egg cases, 
with a projection at each corner; disk abruptly contracted at base of tail; 
peetorals exten P Rang, XVII. 
ec, Electrice organs present; a structure composed of honeycomb-like tubes 
between pectoral fins and head; skin perfectly smooth. N anconamip.g, XIX. 
aa. Masricura, Tail comparatively slender; dorsal fin single or wanting; back of 
tail usnally with a serrated spine. 
e. Pectoral fins uninterrupted, confluent around snout; teeth small. 
Dasyatipm, XX. 
ce, Pectoral tins interrupted, one portion forming detached appendages on 
the snout (‘Seephalic fins”). 
f. Teeth very large, flat, tessallated, tew in number. . Myri0naATIDn.E, XXI. 
J Teeth numerous, very small, flat or tubercular; size of body enormous; 
cephalic fius conspicuous, resemblme horns ....-- MoBULID.£E, XXII. 


Famly XVII. RHINODATIDZE. 
GUITA R-FISH ES. 


Shark-like rays. Trunk gradually passing mto the long and strong 
tul, which is provided with 2 well-developed dorsal fins, a caudal fin 
and a conspicuous dermal fold on each side; disk not very broad, the 
rayed portion of the pectoral tins not being continued to the snout; no 
conspicuous spines, the skin bemg nearly smooth, or with warty tuber- 
cles: no electric organs. Warm seas: distinguished from the Rajede 
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shietly by the fact that the eggs are hatehed within the body. ‘The 
ypical species are also much more elongated in form. 


^ First dorsal opposite to ventrals; eaudal with lower lobe well developed. 
j b. Snout short and rounded, not much longer than interorbital width... Rhina, 33. 
| bb. Snout narrow, produced and pointed, its length much greater than interor- 

oial ariiba RR Rhyuchobatus, 34. 
ka. First dorsal much behind ventrals; anterior nasal valves not confluent: disk sub- 
! triangular or rhombic; snout more or less produced; skin covered with fine 
) shagreen, usually with somewhat larger spines on the back of tail. 


Phinobatus, 35, 


33. RHINA Bloch and Sehneider. 


Rhina Buocu and Scuxeiper, Syst. lehth., 1801, p. 352 (aneyelostomus; not of 
Aristotle and Klein, who, before Linn:eus, used the name for Squhina ). 

RPhamphobatis Giur, Am. Lye. Nat. Hist. N. Y., 1861, p. 408. (ancyclostomus). 
Body depressed. the snout very broad and obtuse, its length not 
nuch greater than interorbital width, its anterior ontline semicircular; 
yack with large tubercles. Pectoral fins with the anterior margin free, 
jot extending to the head. — Gill-openings narrow. inferior, below the 
vase of the pectoral. Spiracles wide behind the eve. No nictitating 
nemhrane. Nostrils inferior; oblique, wide slits. Teeth, obtuse. 
zranular, the dental surfaces of the jaws undulate. First dorsal oppo- 
site ventrals: lower caudal lobe well developed. 
— (ivy. a shark.) 


35. RHINA ANCYLOSTOMA Bloch and Schneider. 


hna ancylostomus BLocn and Scuxeiper, Syst. Ichth., 1801, p. 552, pl. LXXI; 
Coromandel,—HRaienangpsox, Ichth. Chin., 1846, p. 195; Canton, and of numer- 
ous authors. 

Rhamphobatis aneyelostomus Cart, Am. Lye. Nat. Hist, N. Y., 1861, p. 408.— 

Í DomERII, Elasmobranehes, 1870, p. 482 (after Bleeker). 

Rhyncobatus ancyclostomus Güxrtner, Cat. Fish, VIII, 1570, p. 440; Madras, China, 
Seychelles, Pinang.— Dav, Fishes of British India, I, 1589, p. 41. 





Snout very broad, obtuse, with semicirenlar outline; large, com- 
pressed tubereles form longitudinal ridges, one on each side of upper 
part of head, one on median line of trunk; an incomplete series of 
smaller tubercles round front margin of eye and below spiracle; two 
short series of small tubercles on each side of. trunk may be regarded 
is continuations of those on head; teeth TT-75. twenty-two vertical 
rows in center of upper and twenty-seven in center of lower jaw, sur- 
face deeply undulated, with one large median and a smaller lateral 
alevation on the lower jaw, and with corresponding emarginations in 
upper; the teeth are largest ou summit of each elevation, and all are 
btusely rounded with several longitudinal ridges across each. Color 
lull brown, lighter beneath; body and sometimes fins, covered with 
rhitish spots; occasionally some tortuous black lines. (Günther, 


A 
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East Indies; a single specimen was obtained at Kinkwazan, an island 
ol! Matsushima Bay, in September, 1900, by Professor Mitsukuri. 
> , $ 
(ey«vXos, undulate: oropa, mouth.) 


84. RHYNCHOBATUS Muller and Henle. 
Rhynchobatus Mtuter and Hexe, Plagiostomen, 1838, p. 111 (levis. ) 


This genus ditfers from Aina chietly in the form of the snout, which 
is produced and pointed as usual in Z2Aznobatus. The tubereles on the 
back are arranged much as in Z2/Znd, but are very small. 

(vy yos, snout; Batos, skate.) 


36. RHYNCHOBATUS DJIDDENSIS (Forskál). 


TONGARI (SHARP-POINTED RAY); KOTAINOZU; SAKATAZAME; KASUKA; 
SUKINOSAKI (PLOW-POINT); SAKAFUTE; SUKINOSAZARKI. 


Raja djiddensis ForsKAL, Deser. Anim., II, 1775, p. 15, figs. 1, 2; Djidda, Red 
Sea. 

Rhynchobatus djeddensis Géxtirer, Cat. Fish, VIII, 1870, p. 441; Red Sea, Zanzi- 
bar, Seychelles, Sumatra, India. 

Rhinobatus lavis BLocu and ScHNeier, Syst. Iehth., 1801, p. 354, pl. uxxi; Coro- 
mandel—ScniEeGEL, Fauna Japonica, Poiss., 1850, p. 306, pl. cxxxix; 
Nagasaki, in open sea. 

Rhyncobatus lovis Dv wERiL, Elasmobranches, 1870, p. 481; Malabar, Pondicherry. 

Rhyncobatus duhaneli BuaiNviLLE, Fauna Francaise, 1828, p. 48 (after Duhamel). 

Snout elongated, distance between mouth and end of snout equals 
one-fourth to one-fifth of entire length, excluding caudal fin, shortest 
in adults; eyes rather large; teeth oval, wider than broad, with a hori- 
zontal cusp across center of each, 40— 42—£10— 42, twenty to twenty-five 
vertical rows across the middle of jaws, and dental plate with a cen 
tral, and a smaller lateral elevation; corresponding emarginations exist 
in upper jaw. Spiracle close behind eye. Scales minute, of irregular 
shapes and sizes, keeled: a number of tubercles, directed backward, 
exist in rows in some parts of body; a supraorbital row extends from 
anterior margin of orbit ronnd its upper edge to above spiracle; a 
second passes from a central point between termination of last two 
and proceeds along back to base of first dorsal, tubercles on it much 
farther apart than in other lines; from slightly behind beginning of 
dorsal line of spines, a short, diverging row on either side, also a row 
on shoulder, and two or three spines on scapula, Second dorsal begins 
opposite extremity of first dorsal; smaller than latter fin; its shape 
the same. Lateral keel begins a little above termination of ventrals! 
In color, immature Specimens dull-gray above, whitish, sometimes 
tinged with red beneath; a dark or black band on the upper eyelid, 
and a dark spot beneath on either side of snout; also usually, but not 
invariably, a black spot at root of pectoral, which may have several 
small white ones around it; body. and sometimes pectoral fin, spotted 
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um E or mio. gray; iris golden; adult " a m grav above 
nd lighter on abdomen. (Day). 

East Indies, north to Japan; seen by Jordan and Snyder at Onomichi, 
Tiroshima, Tsuruga, and Hakata. 

E large ray, measuring + feet. 

Ve ave half of the head and a portion of the disk of a large cram- 

Hi from Tsurnga. There is a small black spot on each side of the 
mout at tip; two blackish spots over the eye, and another at base of 
yectoral, with a couple of light spots near it. 

(Named for Djidda in Arabia.) 


85. RHINOBATUS Bloch and Sehneider. 


Rhinobatus Buocn and SenxgrpEn, Syst. Iehth., 1801, p. 353 (rhinobatus). 
Leiobatus WariNESQUE, Caratteri Alcuni Generi, 1810, p. 16 ( pauduratus). 
Syrrhina MLLER and lexe, Plagiostomen, 1838, p. 103 (column). 
Glaucostegus BONAPARTE, Catologo Metodico, 1846, p. 14 (rAinobntus). 

Body depressed, gradually passing into the tail. Cranial cartillage 
woduced into a long rostral process, the space between the process and 
he pectoral tin being filled by membrane; spiracles wide, behind the 
ye; nostrils oblique, wide; anterior valves not confluent; teeth obtuse, 
vith an indistinct, transverse ridge. Dorsal fins without spine; both 
ar behind the ventral fins; caudal fin without lower lobe. — Claspers 
lender and pointed. Species numerous in warm seas, varying con- 
siderably as to the form of the snout; those with the snout shortened 
ind the nasal valves broader, constituting the subgenus Le‘ohutus, 
Syrrhina), to which the Japanese species belong. 

(ivy, a shark; feros, a skate.) 


t Leiopatus. Anterior nasal valve continued toward median line. 
b. Anterior nasal valve slightly continued toward median line by a short fold, far 
from meeting its fellow of other side; snout produced; dorsal tubercles obso- 
lete; color uniform brown; young with brown spots. ............ schlegeli, 91. 
bb. Anterior nasal valve continued toward median line, nearly meeting its fellow 
of other side; snout moderately produced; back with a median series of very 
small tubercles; back with dark rings....... Ap e ees polyophthalinus, 38. 


37. RHINOBATUS SCHLEGEL Müller and Henle. 


SAKATAZAME (SKATE-SHARRK ). 


Rhinebatus schlegeli Mitten and Hexur, Plagiostomen, 1838, p. 123, pl. XLII; 
Nagasaki.—Scuiece., Fauna Japonica, 1850, p. 207; Nagasaki.—Riciranp- 
son, Ichth., China, 1846, p. 95; Nagasaki.—BLEEKER, Act. Sci. Neerl., III, 
1857, Japan, p. 41.—Gtrner, Cat. Fish, VIII, 1870, p. 445; Japan, For- 
mosa.—DvwXÉRgi, Elasmobranches, 1870, p. 497.—Isurkawa, Prel. Cat., 
1897, p. 30; Boshu.—STEINDACHNER, Reise Aurora, 1898, p. 225; Kobe.— 
JogpAN and Sxyyper, Proc. U. S. Nat. Mus., 1900, p. 337; Tokyo. 





o2 


Tip of snout to spiracle 43 in length; width of disk 33 im body: space 
9etween spiracles 43 in space between tip of snout and spiracle: intei- 
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orbital space 3}: width across E s at origin of Vends 13; width 
mouth 32; space between nostrils 7 in snout; eye T. ' 

Body elongate and greatly depressed. Head and disk broadly 
expanded, width of latter about two-thirds its length; snout triangu- 
lar. long, narrow, its tip narrowly rounded; eyes ratber small; mouth 
small. below posterior margin of eye, almost straight across; teeth. 
small, pavement-like: nostrils large, each inclined Way toward: 
mouth, and space between two-thirds length of either; interorbital 
space flat, a supraocular ridge at each side above eye.  Spiraeles: 
large, and very near posterior margin of eye. Gill-opening small. 

ody very finely roughened on upper surface, more or less smooth 
below, with a very obsolete trace of a median keel down back of. 
slightly enlarged denticles. . 

Dorsals rather large, second only a trifle smaller than first; first 
dorsal nearer second than origin of ventral; second dorsal nearer first. 
than end of tail; pectorals very broad, forming greatest width of disk 
at its posterior third; origin of ventrals nearly midway between front 
of eye and origin of second dorsal. Caudal broad. depressed, 
length two in snout. Sides of tail each with a strong, lateral keel 
below. 

Color in alcohol, Hight brown above, below whitish; young speci- 
mens are marked with little bunches of blackish brown spots. 

Length, 27+ inches. 

Described from a male specimen. | 

Coasts of Japan; not uncommon. This species was seen at Tokyo, 
Wakanoura, Onomichi, Hakata, und Nagasaki. We have specimens: 
from Hiroshima, Hakata, Nagasaki, and Wakanoura; also one from 
Tokyo, taken by K. Otaki. In this latter specimen, the lower surface 
of the snout is dark brown. 

(Named for Professor Schlegel.) 

38. RHINOBATUS POLYOPHTHALMUS Bleeker. 

Rhinobatus polyophthatinus BUEEKER, Su Nalezing, 1854, Japan, p. 129) 
Nagasaki; Nat. Tyd. Ned., Ind., VI, 1854, p. 423; Act. Soc. Sci. Indo 
Neerl., U1], 1857, Japan, IV, js JPY: 

Rhinobatus column STEINDACHNER, Reise Aurora, 1898, p. 225; Kobe (not of 
Bonaparte), 

Head 4} in length; snout 65 in head; eye 5 in snout; width of disk 
2$ m its length. Snout acute, processes of rostrum not distinct; 
nares more than their length, distant, continued below till narrowly 
separate; nasal flap fringed: lips without suleation above, continu 
ous below; mouth scarcely undulated, remote from margin of disk. 
Spiracle close to eye. Orbital mdge armed in front with some spines; 
lower surface of rostrum smooth; scales very small; 40 small spines 
down center of back in front of first dorsal. Dorsals subequal) 
scarcely emarginate, much higher than length of their bases, and 
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about double their length distant; pee for l broadly rounded: ventrals 
subrhomboid anteriorly, and obtusely rounded, acute behind; above. 
yellowish-green, with oblong and rounded rings of olive-violet, fre- 
quently interrupted with numerous spots; below. whitish. 

Nagasaki. (Bleeker) 

Length, 312 mn. 

Coasts of Japan. This species was seen by the senior author at 
Wakanoura, Hiroshima, Hakata, and Nagasaki. It may be identical, 
as Duméril indicates, with 2. annulatus Smith, from the Cape of 
Good Hope, but this should not be admitted without comparison of 
specimens. According to Steindachner, it is the voung of the East 
Indian RAinobatus column Bonaparte. 

(zohvs, many; ofAahsds, eye.) 


Moon d XYII. RAJIILE. 
SKATES. 


Disk broad, rhombic, the skin more or less roughened with spines 
or prickles; tail stout, rather long, with a longitudinal fold on each 
side: usually 2 dorsal fins and sometimes a caudal fin present, all on 
the tail; pectoral fins extending to the snout; ventrals large; no ser- 
rated spine on the tail; no electric organs. Oviparous. the eggs being 
laid in large, leathery ege cases, 4-angled, with 2 long, tubular “horns” 
at cach end. Found in all cool seas, some of the spectes in deep water. 
a. Caudal fin well developed; ventral fins separate; pectoral fins confluent around 

VUgUiacsseooseossscO MDC E E Discobatus, 36. 
aa. Caudal fin. rudimentary or absent; pectorals not confluent around the snont; 
Raja, 37. 


86. DISCOBATUS Garman. 


Platyvhina Miter and Hexe, Plagiostomen, 1858, p. 125 (sinensis, name pre- 
occupied). 
Discobatus GARMAN, Proe. U.S. Nat. Mus., 1880, p. 522 (sinensis). 

Disk rhombic, the snout rounded in front; tail very distinct, with a 
fold on either side, and with two dorsals and a well-developed caudal. 
Body rough, with spines above. Pectoral fins united in front, form- 
ing fore part of snout. Ventral tins separate. 


39. DISCOBATUS SINENSIS (Bloch and Schneider). 
UCHIWAZAME (FAN-FISH). 


Raie chinoise Lackr&pE, Hist. Nat. Poiss., 1, pp. 34, 157, pl. n, tig. 2 (from a 
Chinese painting). 

Rhina sinensis BLocH and SCHNEIDER, Syst. Ichth., 1801, p. 352 (alter Lacépède). 

Platyrhina sinensis MërLer and Hexe, Plagiostomen, 1838, p. 125, ph xiu; 
Nagasaki (on a figure of Burger).—ScuLeseL, Fauna Japonica, 1850, p. 507 
(no description ).—DvwÉniL., Elasmobranehes, 1870, p. 576; Cochin Chiva. — 
GéNrHER, Cat. Fish., VIII, 1870, p. 471; China, 
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Snout 73 in head; space between spiracles 1# in snout: space between 
nostrils +4 in snout; eye T In snout. 

Disk very broad, much broader than long. Head greatly flattened; 
snout confluent with pectorals; eyes small; mouth nearly straight, and 
not quite as wide as space between outer margins of eyes; teeth | 
numerous, small, and flattened, or molar-like; nostrils large, oblique 
toward mouth, and either equal to space between: interorhital space 
flattened. even a trifle concave, and a supraoral ridge on each side, 
somewhat broad; spiracles directly behind eye, and rather round and 
deep. Gill-openings small. 

Upper surface of body very rough with small prickles: a median 
series of small bucklers from behind the head to first dorsal, and 
between the latter and second dorsal; several small bucklers over eye 
in front, and over the spiracles; several bucklers on euch side of the 
body near the base of pectoral; lower surface of the body very finely 
roughened. 

Dorsals small and posterior on tail, alike in shape, and posterior a 
little larger: origin of first dorsal nearer that of ventrals than tip of 
caudal; second dorsal a short distance from first, its origin a little 
nearer tip of ventral than tip of eandal; pectorals very broad, and 
with snout form a very blunt angle in front; space between ventrals 
below greater than snout; caudal equal to snout and eye. Sides of 
tail below, with a fold on each side, running’ from ventrals to caudal. 
Caudal peduncle very short. 

Color in alcohol muddy brown above, white below; bucklers over 
eyes, and spiracles, together with those on sides, and the first four of 
the median row, cream white. 

Length 202 inches. 

This deseription from an example taken at Hiroshima. 

Coasts of Japan and China; not rare. We have specimens obtained 
at Wakanonra and Hiroshima. 

+ (sinensis, Chinese.) a 


87. RAJA Linnæus. 


Raja Lixsærvs, Syst. Nat., 10th ed., 1758, p. 231 (batis). 

Dipturus RAFINESQUE, Caratteri Alcuni Generi, 1810, p. 16 (batis). 

Platopterus RAFINESQUE, Analyse de la Nature, 1815, p. 95 (batis). 

Dasybatus BLMNVILLE, Journ. Phys., 1816, p. 260 (communis). 

Propterygit Orro, Nova Acta Acad. Cres. Leop. Carol. Nat. Curios, 1824, p. 110 
(hyposticta; monstrous example, with fins not adnate to head). 

Leviraja Bonaparte, Fauna Italica, XXV, 1839, p. 130 (oxyrhynchus). 

Uraptera M@LLER and Hexe, Plagiostomen, 1838, p. 155 (agassizi; species with- 
out candal fin). 

Batis Boxavarty, Cat. Metod., 1846, p. 12 (rada; no description). 

Malacorhinus Garman, Bull. Mus. Comp. Zool, XI, 1881, p. 236 (plutoniag 
species with imperfect rostral cartilage; probably recognizable as a valid 
genus when the species are better known). 

Raia various authors, change of spelling. 
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| This genus, as here understood, comprises all those 726j/d:e which 

have the pectoral fins not continued around the snout, the ventrals 

leeply notched, and the candal tin little developed, or wanting. The 

ail is very distinct from the disk, and is provided with 2-rayed dorsal 

ins. The skin of the body is usually more or less spinous; the denti- 

jon differs in the two sexes, and the male is usually provided with a 

lifferentiated patch of spines on each pectoral. Species numerous, 

nostly of the northern seas. 

| (raja or raia, a vay, or skate.) 

E Snout not produced. 

| p. Dorsal fins united; a single row of spines on back of tail; everywhere rough- 
ened above; no spines on supraorbital ridge. --.--------------- isotrachus, 40, 

bb. Dorsal fins well separated; skin above mouth smooth. 

| e. Angle of disk posterior to middle of its length; several rows of spines on back 


of tail (only 1 row in young); spines on supraorbital ridge. 

| jos : - 

| £. RE! Do I CE fusca, AL. 
EI EIDITO SS sIZexmoderate-- meerderroorti, 42. 


bb. Angle of disk about opposite center of its length, and its anterior margin 
broadly convex; 5 irregular rows of spines on back of tail; teeth in 45 rows. 
kenojei, 43. 
tw. Snout very long, produced, tapering to a narrow point; teeth in 38 rows. 
N tengu, 44. 
40. RAJA ISOTRACHYS Gunther. 


Raja isotrachys GéxTtER, Deep Sea Fishes, Challenger, 1887, p. 7, pl. 1115 south 
of Japan. 








Snout rather produced, anterior margins meeting at nearly a right 
angle; distance between outer margins of nostrils equals their distance 
from end of snout; teeth small, each with a point directed backward 
toward interior of buccal cavity. Body and tail entirely covered on 
upper surface with minute asperities, each with a stellate base: no 
spines on superciliary margin; a single small spine in middle of back; 
a series of rather strong spines (eighteen) along the median line of tail. 
none on sides. Outer pectoral angle rounded, margins of fin would 
meet ata right angle. Upper parts uniform, brownish-gray: lower 
parts stuooth, brownish-black. A female taken at Station. 235 1n 365 
fathoms.  (Günther.) 

This species we only know from Günther's description, The plate 
represents the dorsals as joined at base. 
! South of Japan, in deep water: one female known, 223 inches long. 
(tos, equally: rpayvs. rough.) 
| 41. RAJA FUSCA Garman. 
Raju fusca GARMAN, Proc. U. S. Nat. Muns., 1885, p. 42; Japan. 


(Type, No. 26542, Mus. Comp. Zool.; taken from the eeg case.) 
| A very young specimen of some large skate, resembling Ruja mver- 
derroorti, taken from the egg ease, 1s thus described by Mr. Garman: 


— Length, 42 inches; width, 2; length of pectorals, 4 inches. 
tease xD , DEC) z 


| Proc. N. M. vol. xxv1—02——44 
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Disk three-fourths as long as wide. Snont moderately prominent. General ont- 
line similar to that of Raja oeellata. Vail from vent equals the length of the disk 
inelnding the ventrals; depressed, rather broad at the dorsals, behind which it 
extends in a Jong point that probably is much reduced in comparative length in the 
adult. Teeth in 30 series. Eyes moderate; interorbital space nearly haif their 
distance from the end of the snout. Mouth broad, with a slight forward curve. A 
pair of large spines in front of each eye; a single spine above each spiraele; one 
behind the head on the anterior end of the vertebral column, sometimes a seeond 
behind this on the shoulder girdle, and a median row on the tail, beginning behind 
the vent and reaching the second dorsal. Dorsals separated by two spines. Except- 
ing these spines, the back is smooth, 

Light reddish brown; a black ring, half as wide as the mouth, incloses a light eol- 
ored space near the shoulder girdle on each pectoral. 


The large size of this fetus renders it probable that it belongs to a 
species distinct from Raju meerderroorté and perhaps allied to Xuja 
ocellata. = 

(fuseus, dusky.) 





42. RAJA MEERDERVOORTI Bleeker. 


Raja mecrderroortii ^ BLEEKER, Act. Sei. Ind. Neerl., VILL, 1860, p. 66; Japan.— 
JonpAN and SSYDER, Proc. U. S. Nat. Mus., 1900, p. 337; Tokyo. 


snout 73 in head: interorbital space 12 in snout; width of mouth 13: 
length of first dorsal, 12; eye 35 in interorbital space. 

Body broad. disk much wider than long, its anterior margin undu- 
lated. Head small; snout slightly produced, pointed; eyes small, 
interorbital space greater than distance of eye from margin of disk: 
mouth rather small, undulated, about as far from tip of snout as latter 
is from eye: nostrils large, their distance from corners of mouth two 
and two-thirds in space between latter and tip of snout; mternasal 
space one and one-fifth width of mouth: teeth rather small, sharply 
pointed, in about 45 rowsin upper jaw: upper lip free in middle: nos- 
trils very large, broadly separated at corners of mouth, with which 
they are confluent, and with a large flap, posterior margin of which 
is broadly fringed; interorbital space broad, concave, supraoral ridges 
not particularly elevated. Spiracles much smaller than the eye and 
directly posterior.  Gall-slits small. 

Above, roughened on snout in front, along anterior undulated mar- 
gins of disk; a patch of thorns on each side of pectorals, on their outer 
tlurd; several spines or tubercles on each supraorbital ridge; several 
in front of eye: a couple on middle of back in front, and three rows 





“Disk rhomboid, its anterior borders undulate, a little broader than long; shout 
very sharp, greater than mternasal space, length from mouth balf more than width 
of latter; median teeth m male, pomted. Back smooth, with a single, conical, 
curved spine on its median. region; several spmes before, and within the eyes; the 
outer spines on the anterior region in 3 to 5 series. Taila httle shorter than the 
disk; claspers (in the type 21 em. long) very large. Olive-green above, orange along 
the edge of disk; pale ocelli of varying size more or less evident; pores on the lower 
side of head bordered with black. (Bleeker). 
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er surface of tail; also a sipero-lateral row of small spines: 
these exceptions, smooth; lower surface of body perfectly smooth 
it end of snout. 





irst dorsal larger than second, from which it is well separated, 
ryening space equal to one-tifth length of base of first; second 





| FIG. 7.—RAJA MEERDERVOORTI, 


rsal and caudal joined, only separation a deep notch: angle of pec- 
ral obtuse: ventrals four-fifths length of claspers: cluspers more 
i half of tail, when measured above from posterior base of ven- 
; a narrow lateral fold along each side of tail. 

lor in aleohol, brown above, clouded with darker, and with many 
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light blotches on. peetorals; at middle of hase of peetorals, two large, 
round, light spots: behind these, also farther apart, two round black: 
ish spots; edges of disk, ventrals, and tail light brown; lower surface 
of body whitish, more or less soiled with dusky, and pores with: 





blackish dots. 

Length 14% inches. 

Deseribed from a young male from Nagasaki. 

A large male from Kobe differs in having the colors more or less: 
uniform, the spots obsolete. Its lower surface is greatly soiled with 
pile brown. 

Our adult females, all larger than any of the males, differ principally 
in their greater width. They also have the eyes closer together, the 
space between always less than their distance from the margin of the? 
disk. They are more or Jess uniform in color like our adult male 
from Kobe, One from Tokyo is very dark, or soiled, below. The! 
mouth is nearly straight. 

In a smaller specimen than any yet mentioned the spots and miu; 
bliugs above become more distiuct, especially the two large spots at the 
hase of the pectorals. However. there ave still three rows of tubercles | 
on the upper surface of the tail. 

In our still sialler and youngest specimens there is great variation; 
In most of the males the distance between eyes is less than distance- 
from the margin of the disk. The lower black spots on the pectoral 
above disappear, and the light spots at the base of the same fin vary 
from narrow-rinimed. ocelli to deep blackish blotches. The tail is 
seldom with more than a single median row of tubercles above. 

Coasts of Japan, very abundant. Our specimens from Tokyo, 
Nagasaki. Kobe, Wakanouva, and Hakodate. Itis possible that more 
than one species is ineluded in our series. 

(Named for J. L. €. Pompe van Meerdervoort, who collected for 
Dr. Bleeker.) 





43. RAJA KENOJEI Müller and Henle. 
GANGI-EI (SEA-WALL RAY); KENOEI, KASUBE, SEBITA (FLAT-BACKR)S 


, 


IGA-EI (SPINY RAY); RENTE-EI. 


Raja kernoj MCurgng and HxrE, Plagiostomen, 1838, p. 149, pl. xvii; Naga- 
saki.—Senuiecen, Fauna Japonica, 1850, p. 308; Nayasaki.—Riciarpsoy, 
lebth. Chin., 1846, p. 197; Canton.—DLEEKER, Act. Noe, Sci. Ind. Neerl., 
HI, 1858, Japan, TV, p. 42; Japan, VI, 1859, p. 65.—Dumérin, Elmo 
branches, 1870, p. 557; Nagasaki. — tüxtusr, Cat. Fish, VII, 1870, p. 463; 
Japan. Nystrom, Kongl. Svensk. Vet. Ak., 1887, p. 51; Nagsaki.—Isite 
KAWA, Prel, Cat., 1897, p. 60; Tokyo.—JonpaN and Sxyper, Proc. U. S. Nate 
Mus., 1900, p. 337. 


Kaja japonica” Nysrgow, Kongl., Svensk. Vet. Ak., 1887, p. 52; 


Nagasaki. 


“Raja japonica is characterized thus hy Nystrom: 
“Distance from middle of forehead between eves to tip of snout Jess than half. 
breadth of head at same point; distance between outer angles of nostrils somewhat 





Interorbital space 1£ in snout; width of mouth 12: length of first 
dorsal, a little more than $; caudal 22; eye 33 in interorhital space. 

Body rhomboid. very broad. width of the disk much greater than 

‘its length. Head small; snout very little produced, though ending in 

a small point; anterior margin of disk full, slightly undulated. und 
eyes nearer to it than their space between; mouth large, slightly 
undulate; teeth in about 45 rows in upper jaw. small, rounded: nos- 
trils very large, broadly separated, but not equal to width of mouth 
at its corners, with which it is also confluent: nasal flaps large, poste- 
rior margin fringed: length of nostri] to corner of mouth equal to two 
and one-half in space between latter and tip of snout; interorbital 
space concave, though flattened in middle. and supraorbital ridges 
little elevated. Spiracles rather large. a little smaller than eye, 
oblique, directly posterior. Gill openings very sinall. 

Body almost perfectly smooth, with exception of some roughness 
ou snout, several small tubercles on supraoral ridges, one in center of 
back in front, and 5 irregular rows of thorns on buck of tail. 

Dorsals separated, distance between about one-sixth base of first: 
second dorsal confluent with sinall caudal. only separation a deep 
notch, and equal to first dorsal in size: angle of pectoral would fall at 
about middle of leneth of disk; ventrals moderate. 

Color in spirits, brown above, whitish beneath; upper surface 
marked with small, blackish spots: at bases of pectorals, two large, 
blackish rings above, below which, thoneh farther apart, also two 
indistinct, imperfeet rings, and still posterior on last rays. a small, 
black spot; nine indistinct, blackish eross-bands on upper surface of 
tail; lower surface of hody whitish, sotled with brown. pores with 
grayish borders, 

Length 17$ inches. 

Coasts of Japan, rather common. : We have specimens from Misaki, 
Tokyo, Wakanoura, Kobe, Tsuruga, and Nagasaki. As this species 
is mature at about the length of the specimen described. the rays “de 
taille enorme " noticed by Schlegel must belong to Puju fengu or some 
other species. In our young specimens the spots on the back form 
more or less distinct ocelli, and the mottlings above are distinet, fre- 
quently with a number of light spots. The lower surface is white. 
but the outer third of the pectorals broadly bordered with pale brown, 
which in the adult is paler. 

(keno-e/, the Japanese name.) 


l 
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less than their distance from tip of snout; snout somewhat rounded; mouth with 40 
rows of teeth; interorbital space concave. A few small tnbereles about eyes; rest of 
body smooth, except for a large tubercle behind eye and a row of larger or smaller 
ones along middle of back. Color dark. brown, with larger and smaller yellowish 


J 


spots. Described from a specimen 24 em. long, taken at Nagasaki.’ 
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44. RAJA TENGU Jordan and Fowler, new species. d 
TENGU-EL (LONG-NOSED RA Y). 


Interorbital space 3 in snout; width of mouth 93; length of fi: 
dorsal 41; eaudal 6; eye 45 in interorbitul space, 

Body very. broad, width of disk much greater than its length. He 
large: snout greatly prodneed, tapering to a sharp point; eyes sma 
rather far apart, thongh farther from margin of disk than this intery: 
mouth large, slightly curved or arched, with 38 rows of large teeth 
jaws: upper lip not free in middle: nostrils very large. broadly sep 
rated at corners of mouth, with which they are confluent, and witk 





Fig, 5.—RAJA TENGU. 


large flap. the posterior margin of which is broadly fringed; spa 
between anterior part of nostril and corners of mouth 5, in spat 
between former and tip of snout; interorbital space broad, concav 
the supraoral ridges large, broad and convex. Spiracles smaller thé 
eye, oblique, directly posterior, — Gill-slits small. 

Snout roughened above; a number of small spines in front of at 
over eye, several on back behind head; a single row of spines dow 
middle of tail above, a row on each side of same, and all rest of uppi 
surface perfectly smooth; lower surface of body, except ventrals an 
tail, roughened, especially on snout. 

First dorsal a little larger than second, from which it is well sepi 
rated, intervening space equal to two-thirds length of second dorsa 
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second dorsal and caudal separated by a notch; angle of pectoral 
obtuse: ventrals small. 

Color in spirits brown, more or less finely mottled with lighter, and 
lower surface like upper: pores below blackish. 

Length 44 inches. 

Type No. 7138, Iehthyologieal collections, Leland Stanford Junior 
University Museum. Locality, Matsushima Bay. 

Cotypes are in U. S. National Museum. from station No. 2770, 
Matsushima, where they were dredged by the U. S. Fish Commission 
steamer a Mrt ross., 

The type isa young female, but is easily distinguished from other 
species by the elongate snout, which is; however, not so long as that 
of the adult: distance between eyes less than their distance from the 
margin of the disk; a pair of stout spines in front of each eve, a single 
one behind each. and a single one on the middle of the back, in front; 
middle of the tail with a single row above, and all the rest of the body, 
both above and below, smooth. Color more or less deeper brown 
above, marbled with darker: below. brownish: the pores on the under 
surface of the head. bordered with blackish. Length 8X inches. 

Coasts of Japan. especially northward: rather common. It was 
obtained at Aomori, Hakodate. and Matsushima. 

(Named from ongu or Feyu, in Japanese mythology, a comical 
being with a very long nose, which he is fabled to thrust into the busi- 
ness of other people.) 


Family XIX. NARCOBATID.E. 
ELECTRIC RAYS. 

Trunk broad and thick, covered with perfectly smooth skin. Tail 
comparatively short and thick, with rayed caudal fin, and commonly 
2 rayed dorsal fins, the first of which is over or behind the ventrals: a 
longitudinal fold on each side of tlie tail; anterior or nasal valves con- 
flrent into a quadrangular lobe: a large electric organ, composed of 
many hexagonal tubes between the pectoral fins and the head. Rays of 
moderate or large size, noted for their power of giving electric shocks; 
found in most warm seas. According to Fritsch the torpedoes pass 
through three distinet phases of development —a shark-like, a ray-like, 
and finally a torpedo-like stage. The very young have long, external 


gills. 





a. Dorsal fin single; spiracles close behind eye; tail with a fold on each side. 
Astrape, 38. 


88. ASTRAPE Müller and Henle. 
Astrape Mier and Hexe, Plagiostomen, 1838, p. 130 (capensis). 
Dorsal fin single. Disk rounded, not emarginate in front; snout 
short, not keeled: spiracles with entire edges, near the eyes; mouth 
narrow, protractile, surrounded by a circular fold of skin. joined to the 
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nasal valve by a cartilaginous frenum; teeth flattened, quadrangular 
at base, not occupying the whole cleft of mouth. Skin smooth. 
, , . . 
(ec pari, lightning.) 


45. ASTRAPE JAPONICA Schlegel. 

SHIBIREI (SHOCKED RAY). | 

Astrape japonica’ enirar, Fuma Japonica, 1850; p. 507, pl. exi; Nagasaki. 

Astrape dipteryyia Isuikawa, Prel, Cat., 1897, p. 60; Tokyo, Sagami Bay, Ajiro in i 
Izu (probably not of Schneider). 

Disk round and equalto tail, whieh is broad, compressed, and taper-: 
ing. Head very small; snout short, equal to space between spiracles; 
eyes very small; + in space between spiracles; nostrils large, rather 
close together, median flap only separated slightly by a thick frenum; 
mouth not very broad, about one-half width between spiracles, and 
jaws with flattened pavement-like teeth; interorbital space nearly flat. 
Spiracles larger than eye, and with their edges elevated, 

Body perfeetly smooth, but with many pores, especially along 
outer portions of pectorals. 

First dorsal, when depressed, reaching base of caudal, and equal to 
half its length; length of hase of ventral is equal to width of caudal 
at base; tail greatly depressed, broad. and along sides, a rather narrow, 
lateral fold. 

Color in alcohol, brown above; caudal, dorsal. and middle of tail, 
deep brown; lower surface with greater portion soiled with pale brown, 
remaining portions whitish. 

Length, 7 inches. 

This description from a male from Wakanoura. T 

Coasts of Southern Japan, not common. Our single example is 
from Wuüukanoura. 


Family XX. DASYATIDAR. 
STING RAYS. 


Disk usually more or less broad than long: the pectoral fins uninter- 
ruptedly confluent in front, forming the tip of the snout; tail variously 
formed, usually whiplike, sometimes short and stout, sometimes bear- 
ing a single dorsal or caudal fin, but never with two dorsals; usually 
one or more vertical folds of skin on tail, rarely a lateral fold. ‘Tail 
generally armed with a large, sharp. retrorsely serrate spine on its 
upper surface toward the base: 2 or 2 spines occasionally present. 
Ventral fins not enrarginate. Skin smooth, or variously prickly or 
spinous, roughest inthe adult; no differentiated spines on the peetorals 
in the males, the sexes being similar, Mouth rather small; teeth 


a Narcine timlei, a related species, is ascribed to Japan by Günther, following Rich- 
ardson. There is no evidence that it has ever been taken in Japan. Perhaps 
Astrope has been mistaken for it. 
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small, paved, usually more or less pointed or tubercular. Nostrils 
close together; nasal valves forming a roctangular flap, which is joined 
to the upper jaw by a narrow frenum. Spiracles large, placed close 
behind the eyes. Skull not elevated. the eyes and spiracles superior. 
Species ovoviviparous. Found in most warm seas, some of them in 
the fresh waters of the northern parts of South America. The large, 
jagged spine on the muscular tail is capable of inflicting a severe and 
even dangerous wound. 
La. UngoLoPmiN.k. Tail stout, provided with a rayed eandal fin; no dorsal fin; disk 
, roundish; caudal spine strong... - a e Uroloplius, 39, 
pau. Dasyatis. Tail slender, without eandal fin; pelvis without sword-shaped 
| process. (Marine species. ) 
| b. Tail whiplike, longer than disk, which is rhomboid, or roundish; caudal spine 


ALRITE. MOON NO ee ee rae Dasyatis, 40. 
bb. Tail very short, shorter than the very broad, transversely rhombic disk; caudal 
spine weak, often wanting; no trace of dorsal fin......2..... Pteroplatea, 41. 


989. UROLOPHUS Müller and Henle. 


Leiobatus© BLAINVILLE, Jour. Phys., LNXXIIH, 1816, p. 262 (erueiatus; not 
Leiobatus, Rafinesque, 1810). 

Leiobatis PyaiNVviLLE, Faune Française, 1828, p. 43 (no type named). 

Urolophus MULLER and HENLE, Plagiostomen, 1838, p. 173 (eitruntiacuserucictus). 

Crotrygon Git, Proc. Ac. Nat. Sei. Phila., 1863, p. 173 (mundus). 





Disk oval or rhombic, the length and breadth not very unequal: 
snout rounded or the tip exserted; skin smooth or more or less prickly. 
Tail rather short, little if any longer than the disk, muscular. provided 
with a distinct raved caudal tin; no dorsal tin. Upper part of the tail 
with a strong, serrated spine. Warm seas. Sting rays of small size, 


the most vigorous and most dangerous of the group, mostly coufined 
to tropical America. 
? , . + 
(ovpa, tail: Aoóos. crest.) 
46. UROLOPHUS FUSCUS Garman. 
JUNORUI. 
Urolophus fuscus GARMAN, Proe. U. S. Nat. Muns., 1885, p. 41; Fast Coast of Japan 
(Type No. 7058, U. S. Nat. Mus.). 
Urolophus tullbergi Nystrom, Kongl. Svensk, Vet. Akad., 1887, p. 53: Nagasaki 
(Coll. Dr. W. Tullberg).—Jorpan and Syyper, Proc. U. S. Nat. Mus., 1900, 
p. 9338; Tokyo. 

Disk round. angles of pectorals about opposite first two-fifths its 
length. Head small, snout produced only in a short point: anterior 
edge of disk broadly convex: eyes rather small, 5 in snout aud 55 in 
interorbital space: nostrils large, confluent with mouth only separated 
in middle by a thick frenum; mouth small. 1} in interorbital space: 





't In the Faune Francaise, 1828, Blainville changes “bulus”? in this and all similar 
names to “batis,” thus Leiobatis, A?tobetis. In this form the name Leiobotis has pri- 
ority over Urolophus, but being not a new name, but a mere variant in spelling, it is 
perhaps not necessary to adopt it as the name of this genns. 













658 PROCEEDINGS OF THE NATIONAL MUSEUM. Vou. X 





jaws with flattened, pavement-like teeth: interorbital space conca 
supraocular ridges little elevated. Spiracles large, much greater tl 
than eve. 

Body perfectly smooth, with many pores. 

Base of ventral about equal to snout; eaudal rather broad, round 
lower lobe beginning before upper, and width of fin 22 in snout; 
depressed. its width at base 2 in snout, armed with a strong, compres 
spine with serrate edges. 

Color in alcohol, light. brown above, pores with blackish bord 
caudal fing a bloteh below cach eye and upper surface of tail blackis 
lower surface whitish, except lower surface of tail, which ix black 
edges of veutrals and of disk broadly edged with blackish or brown 

Length. 143 inches. 

This description from a female from Tokyo, 

Southern Japan, generally common. Our specimens are froni Tokye 
Kobe. Hiroshima, Hakata, and Wakauoura. 

(Fuscus, brown. dusny.) 


40. DASYATIS Rafinesque. 
STING RAYS. 


Dasybatis Wiki, missus, 1742 (pre-Linmean ). 
Dasyatis RArixESqUE, Caratteri di Aleuni Nuovi Generi, 1810, p. 16 (Wu 
= pastinuca), | 
Crovis VAriNESQUE, Indice d'Ittiol. Sicil, 1810, p. 61 (jus). 
Triyonobatus BusixvitLg, Jour. Phys., 1816, p. 261 (vulgaris). 
Trygon ApANSON, in Cuvier, Règne Animal, Ist ed., 1817, p. 136 (pastinaca). 
Hemitrygon MËLLER and Lexie, Mag. Nat. Hist., 1837, p. 90 (bennetti). 
Himantura MÜLLER and Hexe, Wiegmans Arehiv., 1837, p. 400 (narnak). 
Pastinaca Xw A1NSON, Classn. Anim., 1839, p. 319 (olivacea). 
deteenthus EnngxBERG, in Swainson, Classn. Anim., 1839, p. 319 (orbicularis) 
Pastinaca Di Kay, N. Y. Fauna, Fishes, 1842, p. 373 (pastinaca). 
Dasibatis GARMAN, in Jordan and Gilbert, Synopsis, 1883, p. 65 (pastinaca; 
rected orthography ). 


Disk oval, lat. with rounded angles. Tail very long and slende 
whip-like. without fin, but often with 1 or 2 vertical, membran 
folds; a strong serrated spine toward the base of the tail. Skin mo 
or less spinous or prickly, rarely smooth. Teeth small. paved; 
few papille usually present in the mouth behind the lower jay 
Species about 30. Sting ‘ays of large size, abundant in warm sea 
Many of the spinous species are nearly or quite smooth when young 
becoming rough with age. Some of the species are vet imperfecti} 
known and much of the synonymy is uncertain. 

(Swods, shagey or rough: Bars, a skate: abbreviated from Das 
but ix.) 


a. Dasyatis: Tail with cutaneous folds. 
^. Spout not long and produced. 


t 
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c. Two appendages at bottom of mouth inside; tail 3 larger than disk; under side 
dine E tope, sitit t DXX kuhlii, 47. 
cc. Three appendages at bottom of mouth inside; under side, pale orange red in 
IWC. nounoovee dosere akajei, 48. 
bb. Snout long and produced, so that greatest width of disk wonld be abont oppo- 
eite thon rito Gil] S DEG eM. tin at) 

aa. Iia NTURA: Tail without cutaneous folds; three times length of disk. 
gerrardy, 50. 


47. DASYATIS KUHLII (Müller and Henle). 


Trygon kuhli Mëurer and HxuE, Plagiostomen, 1838, p. 164, pl. er; Vanicoro, 
New Guinea (drawing from a specimen from Nagasaki). —seurEsEL, Fanna 
Japonieca, 1850, p. 508; Nagasaki.—Buierker, Verh. Bat. Gen. Plag., XXIV, 
1852, p. 75.—D vw £n, Elasmobranehes, 1870, p. 603; Amboina, Java, Vani- 
coro, New Güuinea.—tGxTIER, Cat. Fish, VIII, 1870, p. 479; Zanzibar. 

The margins of snout form an obtuse angle: only two appendages 
at bottom of mouth, behind teeth. Body entirely smooth, or with a 
series of spines, pointing backward along the median line of back to 
eaudal spine. Tail with a distinet cutaneous fold above and below, 
about one-half larger than disk. 

Coasts of Japan and southward, not common, readily known from 
D. akajei by the grayish, not reddish, eoloration of the lower side. 
Our specimens from Hakodate. Tokyo. Misaki. Wakanoura, Ono- 
michi, and Hiroshima. 

(Named for the naturalist, M. Kuhl.) 





48. DASYATIS AKAJEI (Müller and Henle). 
AKA-EI (RED SKATE). 


Trygon akajei MéLLER and Tex e, Plagiostomen, 1835, p. 165, pl. Lar, Nagasaki.— 
ScHLEGEL, Fauna Japonica, 1850, p. 308; Nagasaki.— BLEEKER, Act. Soc. Sci. 
Indo.-Neerl., IL, 1857, Japan, IV, p. 44.—Dumertt, Elasmobranches, 1870, 
p. 604; Nagasaki. 





Disk broadly oval; widest part about second fifth of its length. 
Head moderate, snout produced into a short, though very blunt point, 
and anterior edge of disk very broadly convex: eyes small. elevated a 
little, and 5 in interorbital space; nostrils large, confluent except for 
the thick, cartilaginous frenum: mouth small, more than one-half 
snout; teeth flattened, pavement-like; lower lip with narrow folds: 
interorbital space broad, flat. Spiracles not quite twice eye. 

Body smooth, except a patch of asperities between and posterior to 
each eye, and a median series on. back. developing posteriorly, into 
large thorny spines to candal spine: end of tail rongh: rest of body 
perfectly smooth. 

Base of ventral less than interorbital space: tail much larger than 
disk, tapering rapidly till very slender, its width at base more than 
half interorbital space; spine on upper part of tail inserted a little 
before first third of its length, longer than snout. and serrate on both 
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edges on outer half: a small keel on tail above, behind spine. an 
long one runs along lower surface. 

Color in alcohol dark, dusky brown above, becoming lighter 
outer and marginal portions of disk; lower surface of body a ered 
white: a ereamy bull bar in front of and below eve, also another abe 
spiracles, above and at corners; sides of tail whitish, also edges 
claspers. Phe belly is more or less bright orange red in life. 

Leneth, 272 inches. 

Here deseribed from an adult male from Tokyo. 

Young specimens are perfectly smooth above; without any asperit 
or thorns, the colors more pronounced, the outer half of the tail bla 
and the lower surface of the body more or less tinged with creamy 
light bull. 










FIG, 9—DasYaTIS AKAJEL 


Coasts of Japan. very common southward in sandy bays. Our sp 
mens from Matsushima, Tokyo, Misaki, Wakanoura, Onomichi, Hir 
shima, Tsurnea, Takata, Kawatana, and Nagasaki. 

(hu-es, ved skate, in Japanese.) 


49. DASYATIS ZUGEI (Muller and Henle). 
ZUtG-El. 

Trugon zugei Mier and Hex, Plagiostomen, 1838, p. 165, pl. ui; Nagasaki 
Scunecen, Fauna Japonica, 1850, p. 309; Nagasaki.-—Caxtor, Malayan Fishi 
1850, p. 426.—Bireken, Verh. Bat. Gien., X XIV, 1852, Plagiost., p. 
Macao, Pondicherry.—Dewf£ir, Elasmobranches, 1870, p. 0606, —GiNTHE 
Cat. Fish, VII, 1870, p. 481; Japan, Pinang, Madras. 


Disk as deep as broad: its greatest width about opposite middle 
its length, Head. large. with produced. pointed’ snout; snout abo 
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23 in fie and anterior margins of disk. coneave: eyes very small, 
slightly elevated, and about equal to 53 in interorbital Spice: nos- 
tris large, confluent, except for thick cartilaginous frenum, and 
with edges of flap fringed; mouth small. about 14 in space between 
nostrils, and 42 in snout; teeth in somewhat roughened, pavement- 
like patches in jaws; interorbital space concave in middle, elevated 
& little on both sides, and equal to 3 in snout. Spiracles very large, 
rounded, and equal to 2$ eye diameters, Gill-openings moderately 
small. 

i Body entirely smooth, with exception of upper surface of tail behind 
Spine, where it is roughened. 

_ Base of ventral about 12 in interorbital space: tail very long and 
slender, greatly exceeding length of disk: width of tail at base. 2) in 
interorbital space: spines on upper pare of tail, less than interorbital 
Spuce, sharp. slender, serrate on both of outer edges, und inserted 
about first fifth the leneth of tail: rather low keels on tail, one above 
short, and behind spine, the lower much longer. 

Color in alcohol, brown above, more or less m1 and below, 
whitish. 

E Length, 292 inches. 
n This description from a specimen from Kohe. 

In a young specimen, with two caudal spines, the eves are larger. the 
tail is smooth and with keels long. and the color darker above, and 
more or less mottled indistinctly. 

Coasts of Japan and southward, known by the long snout, Our 
specimens from Tokyo, Kobe. Wakanoura, Onomichi, and Hiroshima, 

(zug-ei, the Japanese name.) 


50. DASYATIS GERRARDI (Gray). 


GÜxTIER, Cat. Fish, 





Trygon gerrardi Gray, Chondropt., 1851, p. 116; India. 
VIII, 1870, p. 474; Japan, East Indies. 

Trygon macrurus BLEEKER, Verh. Bat. Gen., NNIV, 1552, Plag., p. 74; Java, 
Sumatra.—Dumenin, Elazinobranches, 1570, p. 588 (after Bleeker). 





Disk broader than long. Snout rather obtuse. margins forming an 
obtuse angle. One or more large tubercles in center of back. round 
which, or in front of whieh, generally smaller tubercles are grouped. 
forming a small pateh or short band, and not extending beyond central 
portion of disk. Tail without cutaneous fold. exceedingly long ind 
slender, about thrice as long as disk, without tubercles at base. Color 
brown, with round, yellowish spots. limited to posterior parts in 
young examples, which have tail ornamented with alternate brown 
and yellow rings. — (Günthor.) 

India, East Indies. and a half-grown specimen recorded from Japan 
by Dr. Günther. We have seen. no Japanese specimens, A related 
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species M. nudus (Günther), known hy the smooth skin, is listed by 
Bleeker as from Japan, but no locality is given. 
Duméril tuds 2 buccal pupilla. 
(Named for M. Gerrard.) 
4i. ETEROEPLCATEA Muller and iatemlc: 
1 
Pteroplatea MÜLLER and Lex ir, Plagiostomen, 1838, p. 168 (altavela). 1 


Disk much broader than lone. its anterior margins meeting in a very 
obtuse angle, its outer angles more or less aeute, the form, therefore, 
transversely rhombic, Tail very short and slender, shorter than the l 
disk. without fin, armed with a very small, serrated spine, which is l 
often wanting. Skin smooth. or very nearly so. Size rather large. 
Warm seas. The species are closely related. P 

(zrepor, tin: zAerUs, broad; an ancient name of ZYeroplatea alta- 
vela.) 

51. PTEROPLATEA JAPONICA (Schlegel). 


TSUBAKUROEI (SWALLOW RAY); YOKOSAEI (CROSS-WISE RAY). 


Pteroplatea japonica SCULEGEL, Fauna Japonica, Poiss., 1850, p. 309, pl. exri; 
Nagasaki.— BLEEKER, Act. Soe. Sci. Indo. Neerl., IH, 1857, Japan, IV, 
p. 45.— Dunér, Elasmobranches, 1870, p. 614. 

Dasyatis mierura var. japonicus GRAY, Chondropt., 1851, p. 122; Japan, Canton. 

Pteroplatea hirundo, Ysurk&Awa, Prel. Cat. 1897, p. 60; Tokyo, Boshu; (not of 
Lowe). 

Disk very broad, its length only a little more than half its width; its 
greatest width would fall about opposite lust fourth of its length. 
Head very broad, and flattened: snout only a small, blunt. point, and 
its length equal to two-thirds interorbital space; anterior margin of 
disk broadly convex: eyes small, somewhat elevated, 7 in inter- 
orbital space; nostrils large, well separated, with large flaps: mouth 
moderate, equal to its length from tip of snout, undulate: teeth in 
broad, pavement-like patches in jaws: interorbital space very broad, 
flattened. Spiracles directly behind eye, much. larger than the same. 
Gill-openings moderate. 

Body entirely smooth, 

Base of ventral 12 in interorbital space: tall very small, short, its 
length about twice interorbital width; a small, weak spine on upper 
surface of tail at its first third. 

Color in alcohol, olivaccous brown above, marked with very fine, 
numerous, darker punctuations, tail whitish with eight dark rings 
abont ax broad as interspaces; lower surface of body whitish. 

Length, 9+ inches. 

Here deseribed from a female from Wakanoura. 

Coasts of Japan, rather common, It was taken at Tokyo, Waka- 
noura, Hiroshima, Hakata, Kawatana, and Nagasaki, 
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Family XXI. MYLIOBATID.;E. 


EAGLE RAYS. 





Jisk broad; the pectoral fins not continued to the end of the snout, 
ceasing on the sides of the head and reappearing in front of the 
ut as 1 or 2 fleshy protuberances (cephalic fins), whieh are sup- 
"ted by fin rays. Tail very long and slender, whip like. with a 
ele dorsal fin near its root. behind which is usually a strong, 
rorsely serrated spine. Nasal valves forming a rectangular flap. 
Ih the posterior margin free. attached by a frenum to the upper 
^. Skull less depressed than usual among rays, its surface raised 
that the eyes and spiracles are lateral in position. Teeth hexangn- 
, large. flat tessellated, the middle ones usually broader than the 
ers. Ovoviviparous. Skin smooth; no differentiated spines on 
| peetorals in the males, the sexes being similar. Ventrals not 
arginate. Large sting rays: inhabiting warm seas, feeding chietly 
mollusks. which they crush with their large. erinding teeth. 








Teeth in several series, the middle series very. broad. 
— Wigs COE 2 oc oso thee co e TD ECCE CERE DOT Myliobatis, 42 


42. MYLIOBATIS Duméril. 


Myliobatis DUMERIL in Cuvier, Règne Animal, Ist ed., H, 1817, p. 157 (aquila). 
Holorhinus Giru, Proc. Ac. Nat. Sei. Phila., 1862, p. 331 (vespertilio=ecaliformiens). 
Disk broad. the outer angles acute. Cephalic tins, forming a soft, 
vex appendage in front of snout. Jaws about equal. Median 
th very broad. much broader than long in the adult, proportionally 
rower in the young. Several series of narrower teeth on each side 
the median series; teeth changing considerably with age. Free 
xe of the nasal valve not deeply emareinate. Tail very long and 
nder, with a small dorsal fin. and one or more serrated spines. 
in smooth, or nearly so. Size large. In all warm seas. 

4X 0s, grinder; Baris, ray.) 


E beocthumdstassdongsasbroadie------——— me 2-2 tobijei, 52. 
Diels Gite GE! scam ons aeo SECO ECCE ECCO TET E uieuloji, 53. 


52. MYLIOBATIS TOBIJEI Bleeker. 
TOBLEI (KITE RAY, OR FLYING RAY). 


Myliobatis aquila ScuueceL, Fauna Japonica, 1847, p. 310, pl. exin; Nagasaki 
(not of Linnwus). 

Myhobatis tobijei Bueexer, Verh. Bat. Gen., XXVI, 1554, Nieuwe Nalez. Japan, 
p. 130, Nagasaki.—Duvw£niL, Elasmobranches, 1870, p. 640 (after Bleeker). 

Myhobatis cornuta GÜxNTITER, Cat. Fish, VIII, 1870, p. 490; Japan.—Isinkawa, 
Prel. Cat. 1897 p 60, Matsushima. 


Head 3 in body (from tip of snout to base of ventrals behind); snout 
n head, eye 6 m interorbital space; spiracles 25; width of mouth 24. 
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Disk very broad, length of body from tip of snout to tip of ventral 
a little more than [3 in its greatest width. Head thick, depressed and 
rounded above; snout flexible, inferior. flattened, and rounded; eyes 
small, lateral, at some distance in advance of spiracles; nostrils large, 





rather close together, separated by thick, cartilaginous and fleshy 
frenum, which is coarsely papillose or warty; lips and nasal flaps very 
thick and fleshy: teeth in pavement-like plates: interorbital space 
broad, fontanelle botlow in middle, and on each side of this a 
little elevated and flattened. Spiracles large, oblique. Gill-openings 
moderate. 

Body smooth. 

Dorsal fin small. its base a ttle less than length of spiracle, inserted 
behind yentrals: caudal very long, filamentous: upper surface of tail 
with a compressed, pointed spine with serrated edges a little less in 
length than space between spiracles: ventraüls long and free. bases 
rather narrow. 

Color in alcohol, dusky brown above, with many rather large, 
whitish spots, distinet posteriorly: lower surface chalky white; tail 
blackish. — - 

Total length, 54$ inches; without tail, about 10 inches, 

Description from a male taken at Tokyo. 

Coasts of southern Japan, not uncommon. Our specimens. from 
Hakodate, Tokyo, Onomiclti, Hiroshima, Hakata, and Nagasaki. Some 
of these have the dermal thickening, or horn, over the eye, said to 
characterize I. cornuta, and others ure without it. This is evidently 
not a specific character. 

(tobi-c/, Flying Ray in Japanese.) 


53. MYLIOBATIS NIEUHOFI (Bloch and Schneider). 


Raja nicuhofii Buocu and ScuxErper, Syst. Iehth., 1801, p. 364; Indian Sea (after 
Zee-Vleermuis of Nieuhof, in Willughby, Appendix, p. 6, pl. x, fig. 3). 
Muliobatis nieuhofii Cuvier, Règne Anim., Ist ed., 1817, p. 138.—M tier and 
Hexe, Plagiostomen, 1838, p. 177. —Dcx£niL, Elasmobranches, 1870, p. 638; 
Pondicherry.—GéxruEn, Cat. Fish, VII, 1870, p. 491; Pinang, Moluccas, 
Japan. 

Raja fasciata Suaw, Gen. Zook, HI, 1804, p. 286, pl. oxi (after Schneider). 


body smooth, disk ahout twice as broad as long. Fleshy prolonga- 
tion of snout, short: no horn on orbit. Dorsal situated at beginning 
of base of tail, opposite end of Insertion of ventrals, no spines poste- 
rior to 1t: tail about three times as long as disk. Color, ohve superi- 
orly, tinged externally with a reddish hue, and a dark, outer margm 
to disk; young have abont seven blue bands across disk and two more 
between or close to eyes; as fish increases in size first. bands on head 
disappear, and finally those on body. (Günther, Day.) 

Indian Ocean and archipelago; a half-grown specimen in the British 
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Museum, said to be from Japan (coll. Jamrach). The record is very 
loubtful, but the species, if occurring in Japan. may be recognized 
oy the anterior position of the dorsal fin, nearly over the root of the 
rentrals and by the very broad disk. It was not seen by us. 

(Named for Dr. Jean Nieuhof, of Batavia, died in 1671. once gover- 
ior of Ceylon, author of Voyages par mer et par terre à differens 
jeux des Indes Orientales, with 20 plates of fishes. 


Family XXII. MOBULIDZE. 
SEA DEVILS. 


Rays of enormous size, with the disk broader than long. and the 
;»eetoral fins not continued on the sides of the head, the anterior or 
'ephalie portion being separate, developed as 2 long horn-like or 
sar-like appendages. Mouth wide, terminal or inferior, Teeth very 
small, flat or tubercular, in many series; those of the upper jaw some- 
jmes wanting. Eyes lateral. Nostrils widely separated, their valves 
inited, forming a flap as wide as the cleft of the mouth. Tail long 
ind slender, whip-like, with a single dorsal fin at its base, and with or 
without a serrated spine. Ventral tins not emarginate. Skin more or 
less rough. Males without differentiated spines on the pectorals, the 
sexes similar. Ovoviviparous. Largest of all rays and among the 
largest of all fishes; the species few, found in the tropical seas. 


Mobula, 43 


48. MOBULA" Rafinesque. 


Mobula WArixEsqUE, Indice d^Ittiol. Sicil., 1810, p. 61. (aurieulata=edeutula), 

Apterurus ariNESQUE, Indice d Ittiol. Sicil., 1810, p. 62 ( fabroni-edentulus). 

Cephalopterus Doxiíxrn, in Risso Fehthyol., Nice, 1810, p. 1H (giorna=edentula; 
not of Geoffroy St. Hilaire, 1809, a geuus of birds). 

Dicerobatus PLAINVILLE, Jour. de Phys., 1816, p. 262 (mobular—edeutula). 

Cephaloptera ( Düméril) Cuvier, Règne Animal, tst ed., If, 1817, p. 138 (giorna). 

Pterocephala Swainson, Nat. Hist. Fishes, H, 1839, p. 321 (giorna). 


Head free from pectoral fin, truncated in front, with the cephalic 
tin on each side developed as a straight, horn-like appendage, pointing 
forward. Nostrils widely separated. Mouth inferior, wide. Teeth 
in both jaws very small, flat, or tubercular, in many series. Tail very 
slender, with a dorsal fin between the ventrals; the serrated spine 
present or absent. Species about 5, in tropieal seas, reaching an 
enormous size and therefore not well known. 
© (Mobular is a name said to be used for the European species, Mobula 
gdentula (Brünnich), “le diable des Caraibes," in the Azores.) 





*'The name Aodon, accepted for this genus by Jordan and Evermann, was origi- 
nally based on a shark of the Red Sea, Aodon massasa, said to have microscopic, 
serrated teeth, and very large pectoral fins. It may belong to the Scylorhinidz. 


Proc. N. M. vol. xxvi—02 45 





! 
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54. MOBULA JAPONICA (Müller and Henle). 


ITOMAKI-EI (SPOOL RAY). 


Cephaloptera japonica MULLER and enue, Plagiostomen, 1856, p. 185; Na 
saąki.—ScuLeG E, Fauna Japonica, 1850, p. 310; Nagasaki.—Dumerit, El 
mobranches, 1870, p. 659 (after Müller and Ilenle). 

Dicerobatis japonica GüxrIER, Cat. Fish, VITI, 1870, p. 496 (after Müller 
Henle). 


Teeth very minute, obtuse tubercles, extending laterally to 


angles of the mouth. Back rough. Tail nearly thrice as Jong | 





Fie, 10.—MOBULA JAPONICA (from a fetus). 


body. On each side of tail, a series of small, white tubercl 
(Günther, after Müller and Henle.) 

Coasts of Japan, occasionally taken. A fetus. 224 inches long, W 
obtained by us from Kumakichi Aoki of Misaki. "Two mounted spe 
mens are in the museum at Hakodate, both from Volcano Bay. 
largest ix 8 feet across, the tail about twice the length of disk, whi 
is a little more than twice as broad as long. 
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| 
Subclass HOLOCEPHALI. 


CHIMÆRAS. 


|! Skeleton cartilaginous. Gill cavity with four clefts within. but hav- 


jing one external opening only. which is covered by a fold of skin. 


p 


No spiracles. Month inferior. Jaws with teeth, confluent into bony 
! plates: upper jaw. palate. and hyomandibular, coalescent with the skull; 
intestine with a spiral valve. Pectoral fins normally developed, placed 
llow; ventral fins abdominal, with claspers in the male; a cartilaginous 
hook, with a brush of teeth at the tip (frontal holder) on the forehead 
of the adult male. Derivative radii sessile on the sides of the basal 
hones of the limbs. Skin scaleless, its muciferous system well devel- 
oped. This group contains a single order, Chinieroidel, among exist- 
ing fishes: many extinct forms belong to it, and the group is perhaps 
not Jess ancient than that of the sharks. 
(0A os, solid; Kepari, h ad.) 


Orderin ECHVE — 
CHIMÆROI DS. 


Characters of the order. included above. The group includes three 
existing families, Rhinochimeridee (Bassalian). Chinieridie, and Callo- 
rhynehid: (Antarctic). The two families found in Japan are thus 
defined by Mr. Garman: 

4. Proboscis long and pointed; lateral canal system subtabular; notochord with 
rings; cerebral hemispheres distant from both olfactory and optie lobes. 

RAIXOCCIIIMMÆRIDÆ, XXII. 

au. Proboscis absent; lateral canal system, sulcate; notochord with ring-like seg- 

ments; cerebral. hemispheres fused with the olfactory lobes, and distant from 

hye ase Tolbreskee ca queens cacoI OTI ECOL ČHIMERIDE, XXIV. 


Family XSI.  RHINOCHIMZERID:E. 


Snout very long, with a cartilaginous midrib, and foliaceous lateral 
expansions of the skin at the base. Two dorsal fins, the anterior one 
with an immense triangular spine, finely serrated on its lateral edges. 
Tail very elongate. with filamentous tip. Frontal region in the adult 
male with a “frontal holder," as in Chimera. Ventral claspers small 
and simple, gill-openings separated by a wide isthmus. Lateral canal 
system subtubular; notochord with rings: cerebral hemispheres dis- 
tant from both olfactory and optic lobes. Two genera —Hurriotta 


> 


in the deep waters below the Gulf Stream, and RAinochimiwru in 
similar situations in Japan. //apedotta has teeth much like those 
of Chimera. Rhinochimera is the most primitive of existing 
Chimeroids, 
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44. RHINOCHIMZERA Garman. 
Rhinochimara Garman, Proe. N. Vng. Zool. Club, 1901, ET, p. 75 (pacifica). 


Teeth without tritors or dental lamina, much like the horny covers 
of the jaws of tortoises or birds. Snout stronger and more compressed 
than in//errrotte. Aapan, in deep seas, 

(piv, snout: yenaipa, chimera.) 


55. RHINOCHIMZERA PACIFICA (Mitsukuri), i 


Harriotta paciticee MyrsuKURI, Zool. Mag., June, 1895, pl. xvi; Kurihama, near 
Misaki. 

Riinochimera paciliea Garman, Proc, N. Eng. Zool. Club, 1901, p. 75 (specimen 
bought in Japan). 


No detailed deseription of this species has yet been given. Mitsu- 
kuri's paper reads as follows: 


The readers attentio is called to Plate NVI, giving the figures of individuals of 
the Chinieroid group. The lower figure is copied, somewhat reduced, from the 
April number of the American Naturalist, and represents the new chimeroid Harri- 
olta raleighana, Which Messrs. Goode and Bean discovered among the collection made 
by the A/batrosss Its habitat is said to be the coasts of Virginia, Maryland, and 
Delaware, 707-1080 fathoms. 

The upper figure. represents a ehinieroid which has been for some years in the 
possession of the Zoological Museum of the Science College in the Imperial Univer- 
sity of Tokyo. The specimen (male) was bought in the Tokyo market and is marked 
as fram Kurihama, province of Sagami. There can be no doubt that fishermen of that 
Village caught it in the deep water (200 fathoms or more) contiguous to Misaki. Its 
unique characters had not been noted by us. 

Unfortunately, Fani not yet in possession of the original description of we 
raleighana by Messrs. Goode and Bean; but the short description, the extremely: 
elongate muzzle, and the feeble claspers, as well as a comparison of the two figures, 
leave no doubt in my own mind that the individuals figured beloug to the same genus, 

There can be very little question that they belong to different species. (1) The 
general shape of the body, (2) the shape and size of the pectoral and ventral fins, 
(3) the point to which these fins reach when back, (4) the shape and disposition of 
the dorsal fins, (5) distribution of lateral-line sense system, all seem to point to the 
specifie distinction of Atlantic and Pacifie specimens. The name of Harriotta pacifica 
will be appropriate to the Japanese species. 

I hope to return to the subject and to give fuller notes at no distant date. The 
occurrence of this interesting genus in both the Pacificand Atlantic oceans is, however, 
an interesting faet well worthy of being placed on record as speedily as possible. 


Of this species a few specimens have been obtained by Professor 
Mitsukuri in deep water off Misaki. These the senior author has 
examined, but has not minutely described. 


Family XXIV. CHIMÆRIDÆ. 
CHIMÆRAS. 


Jody elongate, rather robust anteriorly, tapering posteriorly. Head 
compressed, without proboseis. mouth small, inferior, the upper lip 
deeply notched. Nostrils confluent with the mouth, separated by ¢ 
narrow isthmus; jaws with the teeth confluent into 4 bony lamina 
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(triters) above and 2 below. No spiracles. Pectorals free. placed low; 

ventral fins abdominal, many rayed, provided in the male with claspers, 
the male also with “frontal holders " on the forehead. Dorsal fin usu- 
ally divided. anteriorly with a very strony spine, which is grooved 
behind; caudal fin low, fold-like. Skin naked. rarely, somewhat 
prickly. Lateral line present, usually with numerous branches ante- 
riorly, the canal system, sulcate. Notochord with ring-like segments, 
Cerebral hemispheres fused with the olfaetory lobes, and distant from 
the optic lobes. (Garman.) 

Three free gills and 2 half gills, 1 on each side; isthmus moderate; 
gill-rakers small. Oviparous, the egg cases long, elliptical, with silky 
filaments, Fishes of singular appearance, found only in the seas of 
the cold regions. 


45. CHIMAZERA Linnæus. 
ELEPHANT FISHES. 


Chimera LixN;EUs, Syst. Nat., 10th ed., 1758, p. 236 (monstrosa). 
Hydrolagus Giun, Proc. Ae. Nat. Sei, Phila., 1862, p. 331 (colliei). 

Head somewhat compressed. the snout bluntish, protruding, fleshy, 
not armed at tip with an appendage. Eyes very large, lateral. Teeth 
rather strong. Lips thickish, the lower witha frenum. Lateral line 
simple on the body, hut forking anteriorly, forming several series of 
mucous tubes on the head. Male with a club-shaped, cartilaginous 
hook on the head above the snout; this hook is curved forward and 
downward, and is armed at its tip with decurved spines, its tip fitting 
into a depression in front of the eyes; females without this appendage. 
Gill-opening small. Pectorals moderate: ventrals rather large, with 
large bitid or trifid claspers in the male, the form partly dependent 
on age or season; male also with rough appendages at the base of the 
ventrals, protruding froma sheath of skin, Fist dorsal triangular, 
preceded by a strong spine, which is erooved behind and serrated on 
its edges; second dorsal and caudal fins low, often more or less notched, 
Tail extending in the line of the axis of the body, often more or less 
produced inatilamentattip. Skin smooth. Fishes of singularappear- 
ance; mostly of the northern seas; not valued for food. 

(Vinmerpa, chimera, a fabulous monster, with the head of à lion, body 
of a goat. and tail of a serpent.) 


56. CHIMZERA PHANTASMA Jordan and Snyder. 
GINZAME (SILVER SHARK). 


Chimera monstrosa SCHLEGEL, Fauna Japonica, Poiss., 1850, p. 800, pl. exxxi; 
Nagasaki (not of Linnaeus). 

Chimera phantasma JonpAN and SNYDER, Proc, U. S. Nat. Mus., 1900, p. 338; 
Tokyo. 


Body very elongate, tapering from head into the long, filamentous 
tail. Head deep, oblong, its width about three-fifths its length, its 
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depth Jess than length; snout very deep, blunt, rounded, short, soft; 
eyes oblong, large. high, a little anterior, their length 2 in head (meas- 
ured from surrounding cartilages); hook on tip of head in front of 
snont, depressible in sockets, and with its lower rounded extremity 
beneath, beset with many sharp spines, directed backward; mouth 
small, inferior, with thick lips: teeth of 10 lamin in upper jaw, form- 
ing a serrate cutting edge in front, and posteriorly broad, oblique, 
molar-like teeth are found; in mandible, 16 lamime, forming a serrate 
cutting edge in front, Jaminw beeoming broad posteriorly and witha 
concave space in front at symphysis; no broad, posterior, molar-like 
teeth on mandible, edges of jaws elevated and enameled; nostrils large, 
close together, confluent with corners of mouth; space between eyes 
narrow, less than their diameter, Gill-openings small, in front of and 
below base of pectoral: isthmus broad, with a fold of skin across. 

First dorsal arising directly behind head, armed with a long, curved, 
compressed, pointed spine, much longer than fin, when depressed, 7 
times leneth of pupil, triangular in cross section, keeled in front, with 
a serrate edge, posterior edge, from its separation from the soft part 
of fin, grooved in middle, and with each of edges finely serrate; first 
dorsal is depressible in a deep groove; second dorsal long, even, of uni- 
form height to base of upper caudal lobe; upper caudal lobe not so 
high as second dorsal, shorter than lower lobe, sinking on fin anterior 
to it; peetorals very long, broad at base, pointed, not reaching tips of 
claspers; ventrals inserted behind tip of dorsal spine, broad, rounded, 
about equal to length of head: lateral hne running around eye above 
and below, over the top of head, joined behind eyes and along sides 
superiorly. 

Color in alcohol, brown above, white below, aud washed with sil- 
very: fins with their outer portions blackish, 

Total length, 202 inches; without caudal filament, 192 inches. 

This description is from a male taken in Sagami Bav. It differs 
from two other specimens from the same locality, and from the orginal 
type, in having the anal and candal lobe below, confluent, and forming 
a single fin. 

This species is not rare m rather deep water along the coast of 
Japan, We have secured three specimens from Misaki, besides the 
original type found by Mr. Otakt ın the market of Tokyo. 

(pa VTO, a vision.) 


SUPPLEMENTARY NOTE. 


In a recent letter (January, 1903) Dr. K. Kishinouye notes the dis- 
covery of the East Indian shark, Stegostoma tigrinum (Gmelin), on 
the coast of Japan, near Tokyo. It belongs near the Memiseylliidæ, 
being remarkable for the very long tail, half the length. Body with 
brown spots or bands. 
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SUMMARY. 
Class ELASMOBRANCIITI. 


Subelass SELACHM. 
Order I. Noripant. 
Family I. HEXANCHID.X. 
l. Heptranchias Ratinesqne. 
1. deani Jordan and Snyder; |dburazame; Misaki. 
Family 1, CirnAMY DOSELACHID.F, 
2. Chlamydoselachus Garman. 
2. anguineus Garman; Rabuka, Kagurazame; Misaki. 
Order II, AxrEROSPONDYLI. 
Family III. ITErERODONTIUD.E. 
3. Heterodontus Blainville. 
3. japonicus ( Dnméril); Misaki, Tokyo, Wakanoura, Kobe, Hakata, Nagasaki. 
Family IV. SCYLIORNINIDE. 
4. Halelurus Gill. 


. burgeri (Müller and Henle); Nagasaki. 


da 


5. Cephaloscyllium Gill. 
5. umbratile Jordan and Fowler; Nanukazame, Oscibuka; Nagasaki. 
Family V. IIgwrsSCYLLID.E. 
6. Chiloscyllium Müller and Henle. 
6. indica (Gmelin); Keerun in Formosa. 


7. Orectolobus Bonaparte. 


=f 


. barbatus (Gmelin); Nagasaki, Takata. 
Ta. Stegostoma Müller and Henle. 
Ta. Tigri (Gmelin); not seen. 
Family VI. CARCHARNDÆ. 
8. Mustelus Cuvier. 


S. manazo Bleeker; HMoshizame; Ilakodate, Aomori, Matsushima, Tokyo, Misaki, 
Kobe, Onomichi, Hiroshima, Hakata. 


9. Triakis Müller and IHenle. 
9. scyllium Müller and Tenle; Aorozame; Tokyo, Tsuruga, Onomichi, Hakata. 
10. Galeus Rafinesqne (Galeorhinus Blainville). 
10. japonicus (Müller and Henle); Yerakufuke; Nagasaki, Onomichi, Hiroshima. 
11. Galeocerdo Müller and Henle. 


ll. tigrinus Müller and Henle; Nagasaki. 


Tos 


Dy 


19. 


20% 


23. 


24. 
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19. Priouace Cantor. 


glauca Linneens; Misaki. 
13. Carcharias Rafinesque (Carcharhinus Blainville). 


japonicus (Schlegel); Mejiro, Wunizame; Hakodate, Tokyo, Wakanoura, Kaw 
tana, Nagasaki. 
14. Scoliodon Müller and Henle. 


laticaudus (Müller and Henle); not seen. 


. acutus (Rüppell); not seen. 


walbeehit (Bleeker); Nagasaki, Kawatana. 
Family VII. SernvRNID.x. 


15. Sphyrna Ratinesque. 


. zygæna (Linneus); Shimokuzame, Kasebuzame; Misaki, Wakanoura, Nagasaki 


Family VIT. Arornp.x. 

16. Alopias Rafinesque. 
vulpes (Gmelin); Onogazame, Nadebuka, Nezumezame; Tokyo, Yokohama, 

Nagasaki. 
Family IX. MITSUKURINIDE. 

17. Mitsekurina Jordan. 

owstoni Jordan; Misaki. 
Family X. LAMNIDÆ. 
18. Jsuropsis Gill. 

glauca (Müller and Henle); Aozame, Morozame; Matsushima, Nagasaki. 


19. Lemna Cuvier. 


. eoruubica (Gmelin); not seen. 


20. Carcharodon A. Smith. 
carcharias ( Linnzeus); Misaki. 

Family XI. CETORINNIDE. 

21. Cetorhinus Blainville. 


maximus (Gunner); Ubazame, Tenguzame, Bakazame, Zozame; not seen, bu 
reported on good authority. 


Family XII. RrixEgopoxTID.xE. 
22. Rhineodon A. Smith. 
typicus Smith (pentalineatus Kishinouye); not seen. 
Order IT. TECTOSPONDYLI. 
Family XIII. SQUALIDE. 


23. Squalus Linnieus. 


25. mitsukurii Jordan and Snyder; Aomori, Misaki, Awa, Kagorhima, Boshu. 


